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NEW ORDNANCE MATERIAL.” 


Official Report tothe U. S. War Department. 
BY WM. H. BIXBY, CAPT. OF ENG’S., U. 8. ARMY. 








(Continued from page 356.) 
New Forms of Projectiles. 


New Palliser Ribbed and Jacketted Chilled- 
Iron Projectiles.—During the writer’s- visit to 
Shoeburyness on the 6th June 1882, experi- 
ments were being made with a new Palliser 


for 3-inch guns. (See Plate 12.) 

This shot had a chilled-iron ribbed-head of 
4.47 inches length, of 2.985 inches maximum 
diameter, and with an ogival point of 2.5 
diameters or 7.45 inches radius. The tail of 


this shot was composed of gray iron; and it! 


earried two steel jackets, the diameter of the 
outer jacket being less than the maximum 


diameter of the heal of the projectile at the| point told in two ways; first, it enables the 
In the shots tested on the 6th June,} shot to penetrate far enough to get eonsider- 


ribs. 
the ribs were six in number. 


It was expected by the advocates of this! fore receiving the full shock of resistance 





jness of the armor it penetrated. 
ribbed-and-jacketted chilled-iron solid shot| iron had been introduced universally in some 
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The trials were regarded as a success for | 
the new projectile, and as confirmirg the.) 
ideas of its inventors. 

The following history of this shot and its | 
trials, is extracted from an article by Capt.) 
Orde-Browne, in the London Engineer of 9th | 
June, 1882. 

This shot was one of the last designs of the | 
late Sir W. Palliser. The original Palliser 
chilled shot depended for success on the soft- | 
Wrought- | 


form. 


employed: First, it was of hard, rigid, 
though brittle, material; secondly, its point 
was sharp, being, in fact, a considerable 
sharper ogival than those finally adopted in 
the service. The hardness enabled the pro- 
jectile to stand up to its work. The sharp 


the head between the ribs is of decreased di- 
ameter, corresponding to that of the inner 
jacket. Consequently it is hoped that the 
shot may enter the target in a hole of the de 
creased size, experiencing a corresponding 
smaller amount of resistance, the exterior 
jacket stripping off and being left behind. 
This last advantage might exist in the case of 
steel-fronted armor, but hardly in the case 
of hard steel, which breaks up and cracks, 
and is not punched in a clean hole. It 
will be seen that the fact of an armor-piercing 


The Palliser shot first proposed had | shot having decreased diameter given in this 
. . e ' 
two advantages over the projectile previously 


way, does not affect the diameter of other pro- 
jectiles fired from the same gun, such as com- 
mon shell whose internal capacity is a matter 
of importance. 

Chilled iron shot would of course benefit by 
a jacket of this kind much more than those 
of softer metal. A steel shot often yields at 





able support from the surrounding armor be- 


PALLISER RIBBED AND JACKETTED PROJECTILES. 
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PLATE 12. 


new shot that the sharp conical point would 
give greater penetration and better perfora- 
tion than other more obtuse points; that the 
use of ribs would practically reduce the dia- 
meter of the shot and thus the area of resist- 
ance; that the ribs would stop the rotation of 
the projectile, and guide the projectile as it 
passed through the plate and thus lessen the 
friction; that the jackets would enter readily 
into the large hole made by the head of the 
projectile, and would then lodge in the hole, 
allowing the tail of the shot to slide out from 
within the jacket with little or no friction, 
and without necessarily touching the sides of 
the hole already made. 

Three shots were fired at a 4-inch Wilson- 
Cammell steel-faced-wrought-iron plate of 
good quality. All three 3-inch shots passed 
completely through the plate; the first with- 
out breaking until it struck another iron- 
plated target in rear; the second and third 
breaking up on emerging from the rear of the 
plate. The ribs were in no case torn or 
broken from the projectiles’ head. 

The 4-inch steel-faced plate was so easily 
perforated by the new 3-inch chilled shots 
that doubts were immediately expressed by 
every oueas tothe good quality of the com- 
pound plate. The plate was tested two days 
afterwards, by the ordinary projectiles and 
found to be of the usual strength. 





“Published in ENGinggRING News by permission of 
the War Department. 


second, since perforated armor yields by tear- 
ing open at the back, a sharp point gets close 
to the tearing spot and so acts immediately 
and locally. From the above it may be seen 
how admirably a rigid shot with a sharp point 
acts on soft-armor. On the other hand, the 
introduction of steel plates calls for a tenacity 
which chilled-irorn does not possess, against 
outward yielding. Hence the failure of chilled 
shot against steel, although comparing well 
wilh the best steel shot against softiron. The 
Surveyor-General of Ordnance in 1880 invited 
Sir William Palliser to design a special form 
of chilled projectile for hard armor. Sir 
William then made a shot (Fig. 5) with two 
peculiarities: First, it had longitudinal ribs 
on its head, which he hoped might assist in 
breaking up the steel face of the plate; ex- 
perience having shown what a great matter 
it is to injure the continuity of any re- 
sisting steel surface and so attack it, as 
it were, locally and unevenly. Secondly, it 
was supported by a band of wrought-iron or 
steel round the body B, so as to hold together 
on the shock of impact. 


The shot in Fig. 1 embodies one or two 
further improv ‘ments, due either we presume 
to Sir William or his brother, Captain Edward 
Palliser. It may be seen that there are two 
steel jackets ; the inner one simply holds on to 
the body of the projectile, which here is of de- 
creased size, and cylindrical ; the outer jacket 
holds on tothe inner one’s conical exterior; 





the shoulders, as shown in Fig. 2. while a 
chilled shot shivers without setting up. Such 
action, as is seen in Fig. 2, would tear a steel 


-| jacket fromthe front edge instead of acting 


on it evenly all over. 

We believe that Captain Palliser has also 
proposed to employ steel riband as an alter- 
native urrangement for the jackets shown in 
Fig. 1. It may possess three advantages :—(1) 
It has the tangential strength of a continuous 
spiral; (2) the actual tensile strength of a 
steel riband is greater than of steel of large 
cross section, apart from the question of the 
spiral being unbroken by a cross seam; (3) it 
can be applied by being wound on atthe de- 
sired tension without heat, which may inter- 
fere with the temper of the metal. 

The design of the shotin Fig. 1 is to retain 
the interior jacket and holdtogether in pene 
tration. Ifthis enabled a shell to penetrate 
armor before bursting, of course an enormous 
advantage would be secured. In fact, this is 
the object aimed at in the best forged steel 
shell. 


With regard to the decreased area of resis- 
tance, or decreased diameter of the shot, on 
which Captain Edward Palliser lays official 
stress, we would call attention to Fig. 4, the 
front view of the head, in which it may be 
seen that the annular space between the cir- 
cles A and Bis considerable. This represents 
the decreased space except that of the cuts 
made by the ribs, and these cuts are only con- 
tinuations of cutting lines begun from the en- 
trance of the projectile’s point, and, as experi- 
ence shows, easily made. 


These forms of the projectiles were tried at 
Shoeburyness, 6th June, 1882. They were made 
for the 13-pounder gun, for which the ord- 
nance chilled projectiles have a diameter of 
2.982 inches. The ordinary chilled shot fora 
13-pounder gun have been fired by the sub- 
committee at wrought-iron plates of different 
thicknesses, proportioned to the charge and 
velocity of the shot. According to Col. Inglis 
the 13-pounder shot with a velocity of 1,550 
feet would be a match for about 4.6 inches of 
wrought-iron unbacked. Taking 9.5 inches of 
good compound armor as equivalent to 12 in- 
ches of wrought-iron, a compound plate of 3.66 
inches would be a match for a 13-pounder shot 
for asingle round. For the plate tobe fired at 
repeatedly, it would need perhaps four inches 
but on the above data, that, we think, ought 
to be more than a match for single rounds of 
the service shot. If the shot, however, were 
found to show extraordinary powers, a 4.5- 
inch plate might be advisable, especially as it 
will be seen in the description that the dia- 
meter of the new projectile is slightly de- 
creased, being 2.585 ins. instead of 2.985 in.; 
4inches ought however to show any superi- 
ority well, although not to measure the 
amount of itif very marked. Captain Edward 
Palliser wished to get a 4.5-inch plate, we be- 
lieve but had to content himself at the time 
with a 4-inch compound steel-faced plate sup- 
plied by Messrs. Cammell. The firing took 
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velocity of about 1,550 feet, the weight of the|—see Fig. 8. There was every appearance of 
shot being about 13 pounds. The point to| the ribs having assisted in a remarkable way 
which the committee specially directed their to open the plate and help the passage of the 
attention was the action of the ribs, having | shot; and undoubtedly there was evidence of 
made some experiments already with some | the steel jackets having held the projectiles 
steel-jacketed chilled projectiles which had | very well together, the shot having certainly 
been suggested before now. We believe that | kept much better up to its Work in the case of 
Col. Nicholson, R. A., wrote a proposal for the | the longer and more complete jackets than in 


place with a charge of 3.25 pounds, giving a| like good iron, fine and perhaps slightly hard 
| 


aa ~ 


the trial of wrought-iron coiled jackets in 1875. 
Nothing was carried out however until com- 
paratively recently. 

The plate was 3 feet square; it was set up 
and held firmly by timbers, as shown. The 
first round fired at it was No. 2,355, which 
struck a point 5 inches from the top edge and 
13 inches from the proper left edge. The pro- 
jectile was that with a double jacket, shown 
in Fig.1. The result was very remarkable. 
The entire body of the shot passed through 
the compound plate, striking, indenting, and 
breaking itself against an old iron-plated tar- 
get behind. The outer coat tore open and be- 
came detached, and the inner coat was left 
standing at the mouth of the hole—see Fig. 6 
herewith. The shot struck a rather weak 
place, because it was too near the edge, as is 
seen in the crack of the edge of the piate at 
the top, which, however, at the time only 
bent, and did not actually crack until after the 
subsequent rounds had been fired—Figs. 6 
and 7. The effect is remarkable in more than 
one way. Round the edge of the steel jacket 
in the plate may be seen the cutsin the plate 
effected by the hits of the projectile. It will 
be seen that the plate is cracked in four 
places at least, Fig. 7 herewith shows the 
erack through the steel face, and Fig. 8 shows 
the character of tear or openingin the back. 

Theseeond round was fired with a projectile 
differing from the first in having only a 
single steel jacket on it. In order as far as 
possible to prevent the shot being broken up 
by the face of the old armor plate behind, the 
bracket of an old gun carriage, 6 inches thick, 
was pushed in behind the part of the plate 
aimed at. The shot struck a spot 12 inches 
from the proper left edge, and 17.5 inches 
from the bottom, vide No. 2,356 on Fig. 6. 
The jacket flew to pieces on impact, the pro- 
jectile passed entirely through the plate, the 
point entering to a depth of about 1.25 inches 
in the old target in rear, and the mass of the 
body remaining broken in two or three pieces 
in the wood bracket pushed behind the front 
plate. The third round was fired with the 
same charge and velocity as the others. The 
projectile differed from them in having only a 
short steel ring to hold it together—vide Fig. 
3—being, in fact, the projectile actually de- 
signed by Sir William, the two others having 
been modified, and perhaps improved, by 
Captain Edward Palliser. This shot passed 
entirely through, like its predecessors, but it 
broke up into much smaller pieces, although 
wood had been placed behind the plate to re- 
ceive it. 

The character and the holes and appearance 
of the plates were most remarkable. This 
may ina measure be seen in Fig. 6 herewith. 
Each hole showed six grooves sharply and 
cleanly cut through the plate by the ribs of 
shot, and farther, the hole seemed to be so far 
misshapen as to look hexagonal. The ribs 
remained almost unbroken on the projectiles, 
although the heads were scored and polished 
by the violent friction. At first sight the 


the case of No. 2,357. No doubt there is some 
advantage in the sharp points which these 
shots have—viz., an ogival of 2.5 diameters 
radius—in direct impact; but this is an advan- 
ine which only tells much when the shot pen- 
etrates, and it remains to be seen whether the 
cana chilled shot will penetrate well 





enough to be capable of benefitting by such a 
point ifthey hadit. The metal of the projec- 

were well chilled and the bodies mottled. We 
| believe it is contemplated to chill the shot 
| throughout, and we believe rightly; because 
jany bulging, as before stated, tends to tear 


would do that did not set up, however much it 
split. 
It was obviously most desirable to fire an 


where the conditions are almost reversed, is not reas 
onable. 

Given the same requirements, and it is clearly im 
possible for a railway to be constructed in America 
as cheaply as it can be in England; with the exceptjoy, 
of the land, which in England is enormously mor, 
expensive to procure than in America, and of the Par- 
liamentary and preliminary expenses, which are 
practically unknown here, the cost of building a road 
consists of materials and Jabor. 

Thesame mechanics and workmen have built tho 
roads in America as in England,‘because English, Iris! 
Seotch, Germans, ete., are the men who have done the 
actual work ofconstruction in either country, and ay 
experience of 40 years of practice in the construction of 
works, and employ oflabor in both countries proves 
to me, that, if anything, less work is got out of the 
workman in America, than in England, while on the 
other hand his wages are about double, and conse- 
quently the cost per unit of work must be so much 
greater, 

If agivenline of country and topography, necexsi- 
tates a given amount of earthwork, number of bridges. 
stations, ete., the cost of the work will be the same 
whether it is engineered by an Englishman or Ameri 
ean, 

In England it is the practice to finish the road at 
once, as regards ballast, stations, etc., because capital 
is plentiful and rate of interest low, and the require- 
ments of the Board of Trade. and the demands of the 
traveling public have to be satisfied. 

The reverse is the rule in America, and may be, it 
is the proper course to pursue for the purpose of 
opening out a new country for occupation, but it has 


ordinary chilled projectile for comparison, | nothing to do with the question of engineering, and is 


but unfortunately it was found all those sup- 
plied for the Sub-Committee on Plates and 
Projectiles had gone back to Woolwich. 

On the 8th of June, an ordinary chilled shot 
was fired at the plate. Its velocity was 1,600 
feet per second. It broke up on the face of 
the target, which was moderately bulged in 
the rear. 

Altogether, Captain Palliser must be con- 
gratulated on the very remarkable success of 
his shot. Both bands and ribs have appar- 
ently done excellently (end of extract). 

Gruson New Chilled-Steel Projectiles. 

While the writer was at Mr. Gruson’s works 
in Magdeburg, Germany, in 1881, Mr. Gruson 
was experimenting in the hope of obtaining a 
satisfactory chilled or surface-hardened steel 
projectile, which should show a superiority 
over ordinary steel projectiles equal to that 
obtained in the past by the Gruson chilled iron 
shot over the ordinary iron shot. It should be 
remembered, in this connection, that Mr. Gru- 
son was the first to introduce chilled cast-iron 


shot in Germany; and that his shot have al-| 


ways held a high esteem on account of the 
superior quality of their chilled iron. 

In November 1881, one of the new chilled- 
steel projectiles was cut half through, and 
then entirely broken by hydraulic pressure so 
as to show the quality of the interior metal. 
A fortnight later some of these new projectiles 
were fired against iron plates without any de- 
formation of the projectile and with satisfac- 
tory results as to penetration. 

| ‘fhe results of these trials were regarded as 
|sufficient to justify Mr. Gruson in making 
preparations for an extensive manufacture of 
these projectiles. 

The cost of the chilled-steel projectiles is 

jestimated at about twice that of chilled-iron 
projectiles. 


the steel jackets from front to rear instead of 
pressing evenly on it, as we thirk a shot 


TO BE CONTINUED. 
oe 


American vs, English Practice. 





New York, Nov. 30, 1885, 
EprTorR ENGINEERING News :—In your article of Nov. 
7, headed “ American vs.English Practice,” and on Nov. 
14, as to Railways in India. and elsewhere of late in 


tiles appeared to be tine and good. The = 





rn II SOLE IN 


plate looked as if it was very soft; on closer | your issues,there are statements made as to the su- 
examination the sealing and burring round | periority of American engineers and American prac- 
the holes at the face did not look like very | ti’e over those of England, which I do not think are 
soft steel. Then the plate continued “talk- | UStifed by the facts. ' 7 
lne:”. aad steele entioned ueteeel til I presume you will allow that circumstances alter 
ing,’ and crac 8 continued to develop = eases, and that comparisons can only be fairly made 
after the Committee left the ground; this, at 


when the conditions are similar. 
all events, was fully characteristic of steel.| Tocompare the cost of works inan old and setred 
Eventually there were three radial cracks at 


country. thickly populated, of comparatively small 
2,355, as well as one at the edge, vide Figs. 6 


area, frequently recurring towns and villages which 
di S have to be accomodated, intersected in every direction 

and 7,and one radial crack at each of the} with roads and canals 
other holes. The openings at the back looked | crossed on the level, with the cost in a new country, 








which are not allowed to be 





| 


merely one of expediency. England has to start fin- 
ished, America starts unfinished, and reconstructs 
afterwards. 

Either system may be the most suitable for its re- 
spective country, but there is no basis for a comparison 
on engineering grounds. 

In a paper read before the Institution of Civil Engi- 
neers by Messrs. C. D. and Francis Fox, Noy. 24, 
1874 on “The Pennsylvania Railroad,” it is stated that 
up to 1855 the Pennsylvania R. R. had cost for the 
main line about $56,000 per mile of single line, and that 
from 1555 to 1873, there had been expended out of revy- 
enue, upon permanent improvements and works of 
eonstruction, including the substitution of iron for 
woodin bridges and of steel for iron rails, about 
$33.000 per mile, making the cost at that time $89,000 per 
mile of single line, $189,000 per mile of double line ex- 
eluding branches. 

Now this constant expenditure upon improvements 


| by the Pennsylvania road must be for some good pur- 





pose as itis only fair to the engineers and officers of 
the road to assume that they know what they are 
about, and [presume you will be willing to grant such 
an assumption. 

But notwithstanding all this expenditure, the Penn- 
sylvania road, exceptional as it is, is no better than the 
English roads, and as regards the item of level cross- 
ings, there is no comparison between them. 

The cost of the English roads, which practically be- 
gin where the Pennsylvania road is ending, average 
$180,000 per mile. 

So much for the home work; now let us see how the 
ease stands for the foreign. 

English capital and English engineers have built 
railways in Ire!and, India and the continent of Europe. 
South America, Canada, Australia. New Zealand, ete. 

In these countries the conditions of things more 
closely resemble those of America, and consequently 
a fairer comparison can be made. 

By Poor's “Manual for 1883, the average cost per mile 
of single line here in America, is given as $61,342. 

The average cost of Irish lines to 1856, mostly double. 
was $75,000 per mile, and subsequent single lines #30,- 
000 to $35,000, all complete. 


Hungarian lines......-.--+.-++++ $26,500 to $36,000 per mile. 
Argentine Republic.........-.. $35,000 _™ 
Queensland........c.cecccee-ces $30,000 to $45,000 

Tir Fe as 6c cedc covcecacts $52 500 

| South Australia...............+- $25,000 to $30,000, 


All these roads are fully ballasted. and in every re- 
| spect first-class roads, with stations, ete, complete, 
practically as good as the best of American roads. 

It would seem then that the “ slow,” “antiquated,” 
“erude,” and “old fogy” English engineer, when not 
tramelled by the conditions of the old country, can do 
as well, if not better, than the so much vaunted Ameri- 
can enginee:. And Ido not see why he should not; he 
is certainly as well educated, and trained, he is as 
active and energetic and can get as much work out of 
himself and his men, as any other man. . 

You wonder why Russia does not employ American 
contractors to build their road to Herat, because by £0 
doing they would secure a progress of over two miles a 
day. 


Mr. D. Ker, in his interesting letter of November 224, 
to the N. Y. 7imes, says the railway,constructed by Eng- 
lish engineers through Befvochistan, ave:aged two 
miles per day ; so it does not seem that they are so very 
slow after all. Yours, Gero. K. RaDFORD. 

M. Inst. C. E. 











2. Variable — Gray Sandstone and Shale in alternate 
and very short measures. 

3. 57° west. 

4. See sketch. Yardage 3.5 cubic yards per lineal 
foot. 

5. Number and position generally as shown on 
sketch — depth of center cut holes 9 feet and 
of squaring up holes 8 feet. 

6. Center cut 61 pounds Rackarock, Squaring up 54 
pounds 40% dynamite. 

7. %.3 feet. 

8, 22 hours—(a) 14 hours 45 minutes, (b) 2 hours 50 
minutes, (c) 4 hours 25 minutes. 

9. Notop or side enlargement during period of ob- 
servation. 

9%. No. 

10. None during period cf observation. 

11. Advance heading 8.36 pounds Rackarock and 7.4 
pounds 40% dynamite per lineal foot. Bench 
40% dynamite per lineal foot. 

12. Force per lineal foot of tunnel = 10.7 cubic yards. 

HEADING. BENCH. 
WOGSRNEs «<s.c0ec00e- 0.35 days 0.21 days 
Power Drillers...-- em “ 0.38 ** 
Helpers..----.------ 0.71 0,32 
Mueckers........---- 0.35 2.02 
Trimmers....- 0.71 0.21 
Nippers..----++--+++ 0.18 an” 

13, Seesketch. Columns in heading about 5 feet from 

face. 

14. All worked in one lift. All muck loaded from 
grade into car bodies, which are lifted and 
placed on trucks with derrick. 

15. Yardage 8.3 eubie yards per lineal foot. Time 2 
hours 20 minutes per lineal foot. Holes 13 feet 
per lineal foot. Explosives 12 pounds 40% dyna- 
mite per lineal foot. 

16. None used. 

17. Difficulty in getting good labor. 

Force (per 11 hour shift) not accounted for above. 
Superintendents.. 1.00 Drivers....-.-- 3.00 
Engineers...-..--. 1.00 Blacksmiths... 1.00 
Firemen....-.---.- 1.00  Helpers....-.-. 100 
BR aes ecvene 3.00 Dumpmen...-. 1.00 

The above derwed from notes taken from June 4th to 

June 18, 1885. 
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1. Sideling Hill. West. | 





No. 


1. Ray’s Hill, West. 








2. Variable—red sandstone, Catskill formation anda 
gray sandstone hard and fine grained. 
3. East—varying from 40° at portal to 80° at heading. 
4. About 7feet X 14 feet on an average; yardage, ” 
eubie yards per lineal foot. 
5. Number and position generally as shown on 
sketch. Average depth 3.5 feet. 
6. 8 pounds per round—40 to 50 % dynamite. 
7. One cut consists of 3to4 rounds. Average 2.5 feet | 
per cut. 
8 25to3.0in1lhours. (a)9 hours (b)1 hour 45 min- 
utes (c) 15 minutes. 
9. Sides and heading carried together. 
9%. Yes. 
10. Drilling, being done by hand; have no side holes. 
11. Advance heading, 5 pounds 50 % dynamite and 16 
pounds 40 % dynamite per lineal foot. | 
Bottom 5 pounds 50 % dynamite and 8 pounds 40 | 
% dynamite per lineal foot of bench. 
12. Force per lineal foot of tunnel. 


Heading. Bench. 
0.38 days 0.38 days. 
3.10 ** aie: * 
116 “ vee 
sm“ — “* 
ew * asy'-* 





13. No machines used. 
14. Sea sketch. A small portion of material from up- | 


per lift of bench and from headin 
on aang ete to a portable platform andj\ 
dum irectly into cars, at grade—balance 
loaded from grade. 


is wheeled | 


15. Yardage 8.2 cubic yards per lineal foot, Time 5.2 


hours per lineal foot. Holes 19 feet per lineal 
fout. Explosives 5 pounds 50 % and 8 pounds 40 
% dynamite per lineal foot. 


16. None used. 
17. Considerable difficulty is experienced in blasting 


on account of the variable material—Excavating 
Gothie roof. 


Poses (per 10 hour shift) not accounted for 


ve. 
ey, sn. cc recasceeosen 0.50 
urs -<astasekdnusehdehtoe 1,00 
uv iixgekdestétieieccdctevise 1.00 
GU, dagncceesecscescevoceccccecsove 4.00 
Ti ticed diiee dpekinscanyaeed ve 3.00 
NEUE Gis ieocdsniidcedicdiceee 2.00 


The above is derived from notes taken from April 1st to 
May 30, 1885. 








ew ——-——> Lorr 


Pescribea Section. 10.71 Cavas per An fr 


creseribed Section, 1091 Ca Vas. 
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1. Sideling Hill, East. 


Gray Sandstone on South side and Slate on North 
side. 


3. 13° East. Irregular formation. 
4. See sketch. Yardage 6.5 cubic yards per lineal 
foot. 
5. Number and position generally as shown on 
sketch. Depth of center cut holes 7.7 feet. 
Squaring up holes 7.7 feet. 
6. Center cut 34 pounds rackarock. Squaring up 38 
pounds raeckarock. 
’ 7. 6 feet. 
Q & 26 hours 35 minutes (a) 20 hours (/! 2 hours 20 min- 
& utes (¢) 4 hours 15 minutes. 
& ' * For number and position see sketch, Side en- 
® largement holes 3.9 feet per lineal foot of tunnel. 
& Yardage 0.5 cubie yards per lineal foot. 
5 94. No. Enlargement made by heading force at odd 
: times. 
K 10. For side enlargement 3.7 pounds rackaroeck per 
\ | lineal foot tunnel. 
g ll Advance heading 244 pounds rackarock per lineal 
x } foot. Side enlargement 4.5 pounds per linea! 
7" j | foot (rackarock). Bench 9.6. pounds rackarock 
< 8 | per lineal foot. 
z 112. Force per lineal foot of tunnel = 16.2 cubie yards 
= « 
5 : 3 HEADING. BENCH, 
S ' x Foremen..-...+--.-- 0.44 days 0.36 days 
> ‘ Power Drillers..... 1.76 0.36 
J ' EOINOE< ccwce ccccee 3. 0.36 
~ ¢ Muckers .... -+ 2.44 5.10 
' 
: Trimmers..----.---- 
7 Nippers,..-. ..secee- 0.22 0.18 
; - 3 13. Seesketch. Columns in heading 4 feet from face. 
& 14. All worked in one lift. All muck is loaded from 
& grade into car bodies which are lifted and 
s placed on trueks with derrick. 
< 15. Yardage 10.5 eubie yards per lineal foot. Time 3 
a hours 35 minutes per linea! foot. Holes 10.6 feet 
i per lineal foot. Explosives 9.6 pounds dynamite 
eas K (40%) per lineal foot. 
: 4? \ ‘ 16. None used at present, oceasionally as shown by 
: t ss dotted lines in sketch, 
°F > % . }17. Nature of rock, or difficulty in getting good labor 
Ha ba ———~ 
> S $ dS | Force (per 11 hour shift) not accounted for above. 
iS PES | Superintendent... 1.00 Drivers....... 1.00 
‘8 < Engineer .-.--.--- 1.00 Blacksmiths .. 1.50 
24 2 Fire-men...--...--++ 1,00 Helpers.. 1.50 
7. | eo rer 2.00 Dumpmen.... 1.00 


TUNNEL.—3rd_ Division. 
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TO BE 


CONTINUED 


| The above derived from notes taken from June 6th to 18th 
| 1885, 


1. Ray’s Hill, East. 


Gray sandstone. Hard and fine grained: occas- 
ionally very frequent dry seams are met with. 
East—varying from 20° degrees at portal to 80° at 

heading. 

See sketch—7 fest 
lineal foot, 

Number and position generally as shown in 
sketch. Average d-pth 10 feet. 

Center cut 96 pounds 60% dynamite: do not al- 
ways use 60 % dynamite alone; sometimes use 
75 % und 50% dynamite. 

About 7 feet. 

30 hours (a) 25 hours 45 minutes (/)) 1 hour 15 min- 
utes lor center cut, 30 minutes side round (¢) 2 
hours 3 minutes. 

For number and position see sketch. 


14 feet. Yardage 2.5 feet per 


Depth & 


feet. 

Not always, depends on circumstances. 

60 pounds 60 % dynamite. 

Advance hvading 23.4 pounds 60 % dynamite per 
lineal foot of tunnel. Top and side enlarge- 
ment 1.6 pounds dynamite per lineal foot of tun- 


nel. bench 15.5 pounds per lineal foot (60 °. dy- 
namite). 
Force per lineal foot of tunnel. 
Heading. Bench. 

Foremen...... 04l1days 0.41 days. 
Power Drillers 111 “ 0.65 Y 
Helpers....... 111 “ 0.95 
Muckers ...... 1.34 “ 4.00 
Trimmers..... 0.20 ** —: 
Nippers ....... 041 “ 040 =" 


See sketch. Columns in heading 4 feet from face. 

See sketch, 4 holes in offset breast down to grade. 
together with 4 holes or lifters at and parallel 
to grade 8 feet deep. The muck from the head- 
ing is wheeled ever gang planks toa portable 
platform and dumped directly into cars at 
grade ; balance loaded from grade. 

Yardage 8.2 cubie yards per lineal foot. 
hours per lineal foot. 
foot. plosives. 


None used. 


ist. Blasting—The rounds frequently fail to do 
their work properly. 2nd. The driils get fast in 
oblique seams thereby causing much delay. 
$rd. Gothie roof. 


Time 5 
Holes 1.47 feet per lineal 


reese (per 10 hour sbift) not accounted for 


3.00 
gineers 0.40 Blacksmiths 1.00 
iremen ......... 0.40 Helpers..... 140 
i scds bd eete as 3.00 Dumpmen.. 2.00 


The above is derived from notes taken durimg month of 
May, 1885. 
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The Beaumont Drill, as made by Messrs. Jos. Foster & Sons, Preston, England.—(See Page 373.) 
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The Beaumont Drill on a Carriage.—(See Page 373.) 
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English Rock-Drills at the Inventions 
Exhibition, 





From Engineering of November 6, we re- 
produce several varieties of rock drills exhib- 
ited at the Inventions Exhibition in London. 
The descriptive matter is also from our con- 
temporary. 


Messrs. Joseph Foster and Sons, of Bowlane 
Iron Works, Preston, make a good exhibit of 
their percussive rock drills, carriages for 
same, and various details. The figures illus- 
trate their system thoroughly. From these 
drawings it will be seen that the piston of the 
rod on which the drill is mounted, is actuated 
by a piston valve (Fig. 13). The stroke is very 
short, and the piston is made of the peculiar 
form shown, in order to drive the feed and 
twist movements of the drill. To effect this 
the cylinder is made with an opening at the 
top, and in this opening, in contact with the 
piston, lie the ends of two levers, which are 
attached to rods placed parallel to the axis of 
the drill, and surrounded by coiled springs, as 
shown. One of the levers commands two 
pawls working into a ratchet wheel on the 
end of the feeding screw, the other actuates a 
pawl gearing into a ratchet wheel on the 
end of the square spindle that enters the 
hollowed portion of the piston. On each 
stroke, when this device is in gear, the whole 
machine is advanced by the feeding screw, 
and the drill is twisted by the motion of the 
square spindle, but both can be thrown out of 
gear, and the machine can be fed forward by the 
handle on the end of the feed screw, which of 
course, takes its bearings on the fixed frame of 
the machine. Fig. 17 illustrates a group of four 
of Messrs. Foster and Sons’ drills. They are 
carried on a heavy vertical standard with a 
circular rack, this standard being in the mid- 
dle of a suitable wheeled carriage, on one end 
of which are conveniently placed the various 
connections for leading steam or compressed 
air to the drills. The installation illustrated 
shows two large boxes placed on the vertical 
standard, and capable of being raised or low- 
ered by means of pinions working in the rack. 
From two opposite sides of these boxes tubu- 
lar frames project, at each end of which are tel- 
escopic adjustments, with slope plates for lock- 
ing the machine against the sides of the tun- 
nel or heading. Long sleeves embrace the hor- 
izontal frames, and to these the frames of the 
drills are mounted in such a way that they can 
be turned round at any angle. By this means 
the work can be attacked in any direction or 
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The Barrow Rock Drill. 


|in anyangle. Figs. 18 to 24 illustrate the “ Bar- 
|row’”’ rock drill, exhibited by the Barrow Rock 
| Drill and Mining Company, of Saltash, Corn- 
wall. Itisavery simple machine, provided 
only with hand feed, that controls by gearing 
the twist of the piston rod. A box in the cen- 
ter of the long piston casting actuates, in the 
travel ofthe piston, a vertical oscillating valve 


flat plate with flanged edges for receiving the 
bridge beams. The form of the pile is such as 
to afford the greatest strength with a mini- 
mum of metal, and at the same time make it 
easy to drive. Itcan be driven through any 
kind of soil and even into sandstone, shale, 
ete., without breaking. In driving, a solid cy- 
lindrical piece of wood is fitted into the sucket 








that effects the distribution of the compressed 
air to each end of the cylinder. Simplicity 
appears to be one of the chief objects in this 
design, andthe machine appears well adapted 
for its work. 

The Aqueous Works and Diamond Rock- 
Boring Company, Limited, of London, exhibit 
a light portablerock-boring machine for pro- 
specting for minerals, water, etc. It is capable 
of sinking holes from 2 inches to 5 inches in 
diameter, and to a depth of 400 feet. The 
serewed boring spindle, which is in front of 
the machine, is actuated by mitre gearing 
driven by a six horse-power engine, the speed 
of driving is 400 revolutions a minute. The 
pump shown on the left-hand side of the en- 
graving is used to deliver a constant stream 
of water through the boring bar, the connec- 
tion being made by a flexible hose. Suitable 
winding gear for raising or lowering the lin- 
ing tubes,boring rods, etc., isalso mounted on 
the same frame. The drill is automatic in its 
action, and the speed can be regulated by 
friction gearing. The front part of the car- 
riage is arranged so that it can be swung 
clear of the drill to allow of the raising and 
lowering of the bore rods, ete. We believe 
that very excellent work has been done by 
this machine. 


TS 


Iron Substructure for Railroad Bridges. 


Recently a number of invited guests ex- 
amined a number of iron bridges on the 
Cleveland and Marietta Railroad, the sub- 
structure of which was put up by the Iron 
Substructure Co., of Columbus, Ohio. The 
Railway Review has printed an illustrated de- 
scription, from which we gather the following : 

The method of construction consists in the 
use of cast-iron piles as a substitute for ma- 
sonry, under the Gray-Abbott patent. This 
pile is an iron cylinder with four radiating 
flanges. ‘The lower end of the pile is solid 
and pointed. The lower ends of the flanges 
are also beveled and sharpened, extending to 
the point of the pile. The upper end of the 
pile isa cylindrical socket, and over this there 


is fitted a cap, the upper portion of which isa 





















of the pile to receive the blows, and is removed 
when the pile is driven. 
of pile is needed, a very simple and secure sys- 
tem of splicing is adopted. 
crease the bearing, plates are sometimes used 
a short distance beneath the surface. 
have, however, been found unnecessary, and 
will not generally be employed, as the pile 
has sufficient bearing and is stiff enough with- 
out them. 


In case great length 
In order to in- 


These 


The Cleveland and Marietta Railroad runs 


along Wills Creek and crosses it 18 times in 25 
miles. 
seasons brings down immense quantities of 
driftwood, which is prone to lodge against any 
obstruction and accumulate in an unpleasan 


The stream is sluggish. and at certain 


manner. The bridge just above Byesville wa. 
built on wooden piles which obstructed the 


stream and wasaconstant source of trouble 
and expense. 


this year the receiver of the road determined 


It being necessary to rebuild it 


to avoid suture troubie by using iron piles, 
leaving the channel of the stream entirely un- 
obstructed and offering less chance than ma- 
sonry for lodgment of driftwood at the shore 
ends. The bridge has been recently com- 
pleted. Itis 124 feet span, 14 feet roadway 
and 19 feet clear hight. The iron piles are 33 
feet long, were driven by a 1900 pound steam 
hammer through 6 feet of clay and 18 feet of 
soft muck, and rest upon solid shale rock 38 
feet below the rails. The cost was about one- 
half that of first-class masonry, which to all 
intents and purposes it equals. The piles 
were very rigid and the vibration under the 
passing of heavy trains at- rapid speed was 
very slight. The superstructure of this bridge 
is a wooden Howe truss of noticeable superior- 
ity of material and workmanship. It was fur- 
nished by the Smith Bridge Co., of Toledo, 
Ohio. 
iinet iain 

A New Island in the Pacific.—San Francisco, Dec. 
2.—B. Greenebaum, United States Consul in Samoa, in 
a letter to the Merchants’ Exchange of this city, says 
that an island never before reported has been thrown 
up out of the seaabout 40 miles of the Tonga Islands 
bearing toward the Fiji Islands, in the track of Cali- 
fornia vessels. The island is two miles long and 250 


feet high, and ix in latitude 20° 28° south. longitude 175° 
21 west. 
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Portable Prospecting Drill, made by the Aqueous Works and Diamond Drill Boring Co., London, England.—(See_,Page 373.) 


CORRESPONDENCE. 


Wabash, Ind., Water Works. 


Wasasn, Ind., Nov. 28th, 1885, 

Editor ENGINEERING News: Yours of 2%th inst. at | 
hand. In regard to Jesse W. Starr Jr.’s contract, I am 
happy to state that the gentleman stands all right 
here,and has not failed in a single particular. The 
City Ordinance providing for the construction of 
water-works was passed by the Common Council on 
the 20th day of September last, By the terms of this 
ordinance, the contractor, Jesse W. Starr, Jr.. of Phila- 
delphia. was to have sixty days’ time from the date 
thereof, to perfect his contract and commence work, 
The limitation does not expire until the 28th of this 
month, The complaints indulged in by certain news- 
papers as to delay on the part of Mr. Starr are without 
any foundation. On Tuesday, November 18, 1885, Mr. 
Starr arrived in this city, dep sited $2,000 in the Citi- 
zen’s Bank, perfected his contract, and purchased 
ground upon which the stand pipe will beerected. Mr. 
Thomas Bridges, of this city, has the contract for the 
eonstruction of the stand pipe. He wil] have the foun- 
dation completed this evening. The filtering galleries 
are to have a capacity of 4,000,000 of gallons, and the 
pumping power 3.000000 of gallons of water every 
twenty fourbours. Thereare to betwelve and one-half 
miles of distributing water mains of the following di- 
mensions: 6,800 feet of 12-inch pipe, 3,930 feet of 
10 inch inch pipe, 14,200 feet of 8-inch, 35.170 feet 
of 6-ineh, and 5.900 of 4-inch, all to be laid not less 
than 5 feet below the surface of the ground, or 
treet grade. Work upon this branch of the plant will 


be commenced next spring. Mr. Starr is to receive 
$4,000 per year for twenty years, payments to be made 
semi-annually on the first days of January and July. 
Iam the local engineer, and am now preparing a 
map of the city, showing the pipe distribution. If you 
require any further information let me know. I am 
at your service. Very truly yours, 
James W. SHEA, 


Tall Standpipes. 


Lampasas, TEXAS, Nov. 27, 1885. 

EpITtoR ENGINEERING News:—Is there any case on 
record of an iron stand pipe for water-works use, being 
eased on the outside with brick or stone masonry with 
a view to stability? 

It would scem to the writer that ina high standpipe 
—say 200 or 300 feet high—it wou!d add much to the 
stability to have such a casing for say *s of the height 
built around it. Starting from a base of proper width 
and narrowing towards the top, with light batter on 
the outside; sucha casing of masonry with the inte- 
rior face of same left a few inches clear of the stand- 
pipe to admit of being filled with sandso as to equal- 
ize the pressure and prevent rupture of bond in the 
masonry, would seem to have the effect of giving sta- 
bility tothe structure. 

It is possible, however, that this may not be practi- 
cally effective, owing to the oscillations of the upper 
portion in a high wind which would have a tendency 
to disrupt the masonry near the top. 

An opinion from yourself, or from some of your 
numerous readers intere.ted in this class of construc- 
tion would be interesting. 

The stability of high standpipes without guys, the 


theory of their resistance to wind pressure, etc.,is a 
highly in‘eresting subject upon which very little has 
been written, 
ENGINEER. 

(We are notaware of any such application of brick 
masonry casing to tall standpipes as suggested, and 
feel certain thatthe oscillation referred to would dis- 
ruptthe masonry in such acase. To secure an artifl- 
cial head of 390 feet we would suggest that a safer, and 
doubtless quite as economical a plan, would be to ele- 
vate a steel or iron tank either on an iron braced skele- 
ton tower or upon brick or stone masonry. Ifa metal 
cylinder is tobe used for the whole height without 
guys, diameter alone will give it stability; such a cyl- 
inder would doubtless store more water, but its con- 
tents would be delivered under very unequal pressures 
and the lower half would be of little practical value 
The brick casing suggested, if thick enough to add 
materially to the stiffness of the structure, would prac- 
tically support the proposed tank, and the lower 
metal half, and the heaviest part of it, would be saved. 

The subject however, is an interesting one and its 
discussion would be welcome reading to many of our 
readers. Wetrust that we may hear more of it from 
engincers.—Ep. Enc. News.) 

ro 


Twenty-Four O'clock. 


Tarrytown, N. Y. Dec. 7, 1885. 
Eptror ENGINEFRING News:—The plan of counting 
“he hours of the day from one up twenty-four seems 
to possess considerable merit on the score of age. I 
saw a day or 80 ago a quotatign from Burkardt’s Dia- 
rium immediately to the point; he says, speaking of 
the sickness of Pope Alexander VI.: 
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“Le 12(Aoiit 1503) aprés vépres, entre vingt et une et. 


vingt-deux heures, le pape a ¢té atteint de la fiévre.” 
“ After vespers, [August] 12 [1503], between twenty-one 
and twenty-two o’clock, the pope was attacked by a 
fever,” ; 


This would indicate the use of this system in the 
early days of the XVIth century. 
Yours. Ww. 
anaes aiareciecductcands 


To Determine a True Meridian. 


Written for ENGINEERING NEws. 
BY I. 0. BAKER, PROF. OF C. E., 


In connection with the article on ** Local At- 
traction in Land Surveying” in the News of 
October 3ist., the writer has received two re- 
quests for his opinion as to the best method of 
determining a true meridian, and as in the 
past he has occasionally received similar re- 
quests, he therefore ventures to offer the fol- 
lowing, although an examination of the files 
of any engineering newspaper will doubtless 
show maby similar articles. 


PoLaRIs AND Mizar Meruop.—For this time 
of year this is about the most convenient 
method, and is amply sufficient for compass 
work. The principle of the method is the 
same as that described in the text-books as 
the Alioth and Polaris Method. Mizar is the 
second star, counting from the fore end, in 
the handle of the Great Dipper; Alioth is the 
third one; Polaris is the pole star. When 
Polaris and Mizar are in a vertical line, they 
are also very nearly cn ameridiaa. See Fig. 1. 





To make the observa- 
Hae tion, suspend a plumb 
+POLE line, say 20 feet long, 
about the same distance 
north of a board fixed 
horizontally near the 
ground in an east and 
west direetion; let the 
plumb bob swing in a 
pail of water 
at’ i to check the 
a vibrations: 
*. hang a lan- 
& tern over- 
: ry head and be- 
Mizan os hind to make 
the line vis- 
e ible. Watch 
me agen and wait un- 
til Polaris 
and Mizar 
¥Fig.1 


are exactly 
covered by the plumb line; see Fig. 1.; when 
the stars are in the same vertical plane, mark 
a point on the board in range with the stars 
and plumb line. On the first of January, 1886, 
this line will lie about 2.7 seconds west of the 
true meridian: the line will move east about 
26” per year for several years. The whole ap- 
paratus may be left undisturbed until morn- 
ing, when the line can be permanently 
marked; or it may be marked at the time of 
observation by having an assistant hold a 
light, seen through a small aperature in a 
board, which is moved according to signals 
until it is in line with the plumb line and the 
point marked on the board. 


On the ist of January, Polaris and Mizar 
are in the same vertical about 6:30 p. m.; the 
time for any day before that can be found by 
subtracting four minutes for each day, and 
for any day after January ist, add a like 
amount. In the summer and early fall these 
stars come into the required position at an in- 
convenient hour, and can not be used at all in 
the spring on account of coming in the de- 
sired position in daytime. At these times the 
same method may be applied in observing a 
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| different pair, Polaris and 6 Cassiopeia. (See 
Fig. 2.) 


| oe 


POLARIS 





The constellation 
Cassiopeia is 
the opposite side of 





Great Dipper; it is 
on the meridian 
under the pole 
about 6 :30 June Ist, 
and four minutes 
earlier each day 
later. The relative 
position of the 
stars at the time of 


| the pole from the} 


June 1, 1886, will be 
within 1” or 2’ of a 
true meridian and 
will move west about 25” per year. 

Neither of these pairs can be observed from 
June ist to August Ist, and from the latter 
date until November 1st at inconvenient 
hours; at such times one of the following 
; methods must be used: 

(In passing, it may be well to caution the 
surveyor against following the text-books in 
the matter of the accuracy of the 
Alioth method; it is sometimes stated that 
when Polaris and Alioth are ir the same ver- 
tical, they are “very nearly in a meridian,” 
and it is also stated more accurately that 
‘Polaris is precisely on a meridian seventeen 





Fig.2 





minutes after the two are in the same verti- | 


eal.’’ The facts are that the two stars are 12 
20” east of a true meridian January 1, 1886, and 
Polaris comes to a true meridian about twenty- 
eight minutes thereafter; these quantities in- 
crease from year to year.) 


METHOD BY 
Eq@vaL SH a- 
DOWS OF THE 


south side of 
any level 


an upright 
staff, shown 
in horizontal 
projection, at S, Fig. 3. Two or three hours 
before noon, mark the extremity. 4, of its 
shadow. Describe an are of a circle with S, 
the foot of the staff, for a center, and S4, the 
distance to the extremity of the shadow, for a 
radius. About as many heurs after noon as it 
had been before noon when the first mark was 
made, watch for the moment when the end of 
the shadow touches the are at another point, 
B. Bisectthe are AB at N. Draw SN, and it 
will be the meridian.”’ 

‘- For greater accuracy, describe several ares 
before band, mark the point in which each of 
them is touched by the shadow, bisect each 
and adopt the average of all. The shadow 
will be better defined, if a piece of tin with a 
hole through it be placed at the top of the 
staff, as a bright spot will thus be substituted 
for the less definite shadow; nor need the 
staff be vertical, if from its summit a plumb 
line be dropped to the ground, and the point 
which this strikes be adopted as the center of 
the ares.” 

This method is strictly correct, June 2ist 
and December 2ist; on March 2ist, it the ob- 
servations are made within two hours of noon, 
the line thus determined is about 2)’ west of a 
true meridian, on September 2ist, same 
amount to the east, and proportional for in- 
termediate dates. 


This is a very simple method, can be ap- 
plied at a convenient hour, and with moderate 
care will give results sufficiently accurate for 
the best compass work Experience of the 
writer’s students shows that a meridian can 





Fig.3 


on 


89, 7 observationis 
[* oe shown in Fig. 2 
° The line deter- 
| mined by observ- | 
; . » | 
a ywonon- ——_‘ ing these stars 


Polaris- | 


Sun: “Onthe | 


surface,erect | 


| 
be determined within 2 minutes by making 
| three or four pairs of observations and taking 
the mean. 
MetHop By ELoxGation or Potaris.—The 
Pole Star is about 1 degree 20 minutes trom the 
pole of the heavens, and describes a circle 
about it onee in a little less than 24 hours. 
|The star then apparently moves from the 
meridian for nearly 6 hours, and then returns 
to the meridian ; when at its greatest angular 
distance from the meridian, east or west. it is 
isaid to be at its greatest eastern or 
| elongation 
determining 


western 
One of the very best methods of 
the meridian is by observing 
| Polaris at elongation; when the star is in this 
| position, it seems only to move up and down, 
jand neither to the right nor left, consequently 
the conditions are such as not only to allow 
an accurate observation but also to give time 
to repeat the observation. 

The angle, or azimuth of elongation, will 
vary with the latitude, and also with the year, 
|owing to a change in the position of the star. 
Within the United States it from 14 
| degrees to 2 degrees. Tables are often given 
'which show the azimuth of elongation, but 
jthey are too voluminous to be quoted here: 
| besides it takes only a moment to compute it 
| The formula is 


varies 


: sine of Polar distance 
| sine of azimuth = 


cosine of latitude 

| The polar distance of Polaris is 1 degree 17 
|minutes 57 seconds for January 1, 1886, and 
| decreases 19 seconds per year. A change of 
| 20 seconds in the polar distance of Polaris will 
;make only about 0.4 seconds in the angle of 
elongation, and a difference of 1 degree in the 
|latitude in the southern part of the United 
| States will make only about 0.8 seconds dif- 
|ference in the azimuth, and in the extreme 
| 

| northern part about 2.4 seconds; therefore it 
| will not be difficult to compute the azimuth of 
| elongation as accurately as even a transit will 
read. 

The Polar distance of Polaris for any year 
can be determined sufficiently accurately for 
many years to come by applying the above 
aunual variation ; or it could doubtless be ob- 
| tained by sending an addressed postal card to 
ithe Naval Observatory, Washington, D. C. 

To make the observation, arrange the plumb 
line and other apparatus as in tne Alioth- 
Mizar Method; alittle before the time of elon- 
gation, mark a point, by a pin, knife, ete., in 
line with Polaris and the plumb line. If the 
star departs from the plumb line move the 
point in the opposite way, and keep moving 
one way as the star goes the other, until the 
star attains its greatest elongation, when it 
will continue behind the plumb-line for sey- 
eral minutes; then it will recede from the line 
in the direction contrary to its motion before 
it becomes stationary. 

Tables showing the times of elongation are 
often given, but at best they are volumineus 
and require a correction for railroad time, 
and an interpolation for the latitude, day of 
the month, year, and year of the quadrien- 
nium; it is better to determine the time di- 
rectly by an inspection of the heavens. Re- 
member that Polaris is on the opposite side of 
the Pole from the Great Dipper, and that when 
the line joining Polaris and Mizar passes 
through the east point on the horizon that 
Polaris is a little past elongation; also when 
the same line pass’s through the west point, 
Polaris has not quite arrived at elongation. 

The transit can be used in making the ob- 
servations instead of the plumb line, the only 
difficulty will be in illuminating the cross- 
hairs ; sometimes of a clear moon-light night 
the cross-hairs can be seen without artificial 
illumination. To make the observation, the 
vertical hair is kept.on the star by using the 
tangent screw to the horizontal circle until 
the star seems to have stopped moving side- 
wise ; the telescope is then turned down, and 
a point in line marked on a fence, ete., by a 
light seen through « small hole in a board. 
The instrument should then be reversed in 
altitude and azimuth and another observation 
be made ; the mean of the two is independent 
of instrumental errors, particularly collima- 
tion and inclination of horizontal axis. 
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Ny SID doe advan scavnsestcanee nonce 
CLUBBING ARRANGEMENTS, 
1886. 


The “subscription season” for Lhe most popular 
American Magazines is close at hand, and inquiries as 
to our proposed clubbing arrangements are being 
made. Webeg leave to announce, therefore, that on 
and after JANUARY 1, 1886, the subscription price of 
ENGINEERING News willbe $5.00 per year; until that 
date the price and clubbing rates with other publica- 
tions will remain as given below. 

We are now planning such improvements in ENar- 
NEERING News, and negotiating for special work to be 
done during the coming year, as will cost double any 
possible increase of income from subscriptions; the 
long notice of change which we here give enables 
nearly, if not all, present subscribers to renew at 
present rates. We intend eventually to publish aclass 
iournal which will acknowledge no superior in the 
world, and we feel so confident of the support of 
our present patrons that we have no hesitation in ven- 
turing on the greatly increased expense necessary to 
carry out our programme, 

If an English engineering journal, carrying fifty 
pages of advertisements and twenty four of reading 
matter sells for $10, why may not an American journal 
of equal merit sell for at least half as much. 





In order to accommodate such of our subscribers as 
may wish to subscribe for other periodicals, we offer 
he following terms until January 1, 1886: We will send 
to any address ENGINEERING NEws at regular subscrip- 
tion price, $4.00 andthe following at the additional 
prices given: 


Atlantic Monthly concecccvessseccncessene $3.25 $1.00 
Century Magazine eine ite e nine +h wmantat 3.55 4.00 
Harper's Magazine..........-.---...-.++ 3.25 4.00 
Harper’s Weekly....----.---seeeeeeeeee 3.25 4.00 
Harper’s Bazar sedans i bau bimeap nde 9 arate 3.25 4.00 
Harper’s Young People (weekly)-----.- 1.65 2.00 
Popular Science Monthly..........--- o £5 5.00 
St. Nicholas Magazine.....-. 2.55 3.00 
North American Keview.... 4.10 5.00 
Cassell's Magazine of Art... ea 3.00 3.50 
Cassell’s Family Magazine.... ....... 1.25 1,50 





The Century Magazine commences its year with the 
November Number; Harper’s Magazine commences 
with the December Number. Subscribers should re- 
new these Magazines in October and November. 





TO SUBSCRIBERS. 


The date of expiration of subscriptions is 
given on the printed address-label attached 
to each copy of this paper, and is, ve trust, 
a sufficient notice to all parties proposing to 

enew for the ensuing year. 
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As illustrative of the exceedingly onerous 
duties of the Commission: of the New Croton 
Aqueduct the following instance is given: An 
Assistant Engineer on the Aqueduct owns a 
horse, the Commission supplies the fodder; 
the manure was sold for $10, and now the 
question arises, ‘To whom does the $10 be- 
long? We have not learned the decision of 
the Commission but we feel assured that it 
was made after the most careful discussion of 
the principles involved in the precedent estab- 
lished. 


THE newspapers of Philadelphia have again 
taken up the much discussed question of the 
improvement of its streets, sewers and water 
supply. Whether this action is due to the 
near advent of its new city charter, in answer 
tu the strictures of the press in other cities, or 
merely from force of habit, we cannot say; 
but that the public works mentioned, especi- 
ally the streets, want improvement, no one 
will deny. 

With 93 per cent. of its one thousand miles 
of streets, paved with irregular cobble-stones, 
laid on loamy gravel without sand, Philadel- 
phia can never expect any approach to clean- 
liness or comfort in that direction. Street- 
cleaning is an expensive farce as practiced at 
present over the bulk of that city’s surface; 
and we can not entirely blame the contractors 
for the evils complained of. Cobble-stone 
paving, with its ruts and generally irregular 
surface, does not lend itself readily to any 
system of cleaning within the bounds of rea- 
sonable outlay. So we should say that better 
paving and plenty of it is one of their most 
pressing needs, as many other proposed re- 
forms are based upon the condition of the 
streets. 

The sewerage is also bad, being a.jumble of 
faulty design and lack of system, partly in- 
herited from outlying independent districts, 
since consolidated under one municipal gov- 
ernment. Water-pipes of two and three 
inches diameter are also no longer to be de- 
pended upon as the only source of supply in 
districts filled with valuable merchandise and 
liable to conflagration. 

Verily, Philadelphia needs reform in her 
public works, and she will want money in her 
purse even to make a beginning. 


Tue last number of the Sanitary Engineer 
contains an excellent description of the exca- 
vation and final blowing up of Flood Rock, 
written by Lieut. G. McC. Derby, the engineer 
officer in charge of that important work for 
the last few years. 

We are very glad to see this detail from the 
pen of one of the few engineers in possession 
ofallthe data. Many points are made clear 
that before needed further light to fully un- 
derstand all the bearings of the case, and the 
exact figures of quantities, cost, time, etc., 
from an official source, are most desirable. 

The high cost of doing the work of excava- 
tion, as compared with ordinary contract 
work, is in a great measure explained by the 
unreliability of the soundings, necessitating 
great caution, the government system of eight 
hours of labor as constituting a day’s work, 
and the uncertainty of government appropri- 
ations to such an extent that in “only two 
years in ten” could the whole plant be 
worked, though the pumping, superinten- 
dence, etc., ran on as a constant factor of ex- 
pense. 

The comparison of results made by Lieut. 
Derby between the Hallet’s Point explosion, 
of 1876, and that at Flood Rock is interesting. 
The total cost of the final blast at Hallet’s 
Point was $81,092.24; at Flood Rock, it was 
only $106,509.93, though the blast was 5.6 times 
as large; this was due mainly to the different 
system adopted for firing the charge. The 
cost of mining a cubic yard of rock at Flood 
Rock was 34% per cent. less than at Hallet’s 
















Point ; and the total cost of the work done on 
Flood Rock amounts to $2.99 per cubic yard of 
the total amount of rock broken, or $5.66 less 
than the cost of breaking Hallet’s Point. 
This apparent gain, however, will be greatly 
‘offset by the proportionately larger amount of 
dredging to be done at Flood Rock. This 
dredging was let, in last October, for $3.19 per 
ton for 30,000 tons, the contractor to do his 
own surface-blasting ; the first dredging con- 
tract at Hallet’s Point was $2.40 and $2.29, but 
the government had to do the blasting; the 
third contract at Hallet’s Point, under the 
same conditions as at Flood Rock, was for 
$3.39, or twenty cents per yard more. 


The exact tigures of quantities, as given by 


Lieut. Derby, are as follows: Pounds of rack- 
arock put in drill holes, 240,399; of dynamite, 
42,331 ; total 282,730 pounds. 
drill-holes in the roof, and 772 in the pillars, 
amounting to 113,102 lineal feet. The total 
amount of rock to be broken by the final blast 
was 270,717 cubic yards, covering an area of 
nine acres. 


There were 11,749 


The rackarock used consisted of 79 parts of 


finely ground chlorate of potash and 21 parts 
of dinitro-benzole. All the loading in the mine 
was done by a gang of twenty picked men, 
who worked from eight to twelve hours per 
day from July 30th to October 9th ; 42,528 cart- 
ridges were used. 


The average charge per 
hole was 22.5 pounds: the quantity being 


based on 0.79 pounds of dynamite No. 1 to 
each cubic yard of rock and every 7000 pounds 
of water overhead, amounting to 1.04 pounds 


per cubic yard of rock broken. 
PURSE yg SESS a 
Dangerous Railroad Bridges, 


An editorial inthe New York Sun of No- 
vember 25th, under the above caption, says: 





“There isa very disagreeable suggestiveness in the 
testimony of the Chief Engineer of the Phasnix Bridge 
Company in the Philadelphia suit to annul the lease of 
the Central Railroad of New Jersey to the Reading 
Railroad Company. 

“When the lease was made, about two years ago, the 
witness examined the bridges on the Central. That at 
Bound Brook was then subjected in portions to a 
strain three times as great as could be borne with 
safety. The tension bolts of the bridge at Middlebrook 
had to endure a strain of 22,000 pounds per square 
inch, while the maximum prescribed by engineering 
science is 10,000 pounds. Furthermore, he said the 
bridge over the Pennsylvania Railroad tracks at New- 
ark was so unsafe that i:s collapse at any moment 
would have been no surprise to him. 

“The dangers thus mentioned no longer exist, as the 
structures in question have been renewed or repaired: 
but there is something startling in the fact that the 
bridges on one of the best known railway lines in the 
country, forming a much travelled route between our 
largest cities, should have been so inadequately con- 
structed. Are there any other railrcads, held out tothe 
public as well built and perfectly equipped, which are 
thus furnished with these death traps for travellers 
within the skort space of one hundred miles? 

“The names of the railroad men who were respon- 
sible for such a condition of things ought to be made 
known, so that people might avoid, so far as possible. 
all lines of travel with the management of which they 
have anything to do.” 


While the condition of things referred to by 
the Chief Engineer of the Phoenix Bridge Co., 
is, no doubt, greatly to be deprecated, still it 
is doubtful whether the remedy proposed by 
the Sun would be effective. When the average 
American citizen sets out upon a journey he 
does not stop to inquire into the reputation of 
the men who manage the roads over which he 
is about to travel, nor to question the condi- 
tion of the bridges he must cross. And even 
if a railroad has been pronounced unsafe by a 
competent authority he will still prefer to 
take the chances of disaster to his particular 
crain rather than take a longer but safer route 
to his destination. The average American 
will travel by the shortest and quickest line 
even if it be attended with a little more risk 
than another, and the publication of the 
names of the managers of @n unsafe road, or 
the builders of a weak bridge would be of 
little or no account as a public safeguard. 
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The necessity of some kind of supervision 
over railway bridges has long been felt and 
many plans proposed to promote the safety of 
those structures. After the Ashtabula disas- 
ter the American Society of Civil Engineers 
discussed the question at length, but no plan 
of action could be agreed upon, and the sub- 
ject was dropped. The States of Ohio and 
New York are, it is believed, the only ones in 
which any movement has been made in this 
direction. In the former State all railroad 
structures are examined every summer by one 
of three inspectors appointed for that purpose 


by the Railroad Commissioner, and the re-/| 


sults of such inspection form a leading fea- 

“ture in the annual report of the Commis- 
sioner. In New York an inspector is per- 
manently employed by the Railroad Commis- 
sioners, and a minute examination of every 
railroad in the State made at least once every 
year. But the New York Commissioners go 
further than merely to look after the physical 
condition of railroad bridges. Some time ago 
the railroads of the State were directed to 
furnish the Commissioners with plans and 
strain sheets of all bridges within the State 
limits, in response to which an immense 
amount of valuable information has been 
filed at the Commissioners’ office at Albany. 
A bridge engineer, Mr. Charles F. Stowell, 
has been at work for more than a year under 
the direction of the Commissioners, examin- 
ing these plans and checking the strain sheets. 
The work has been completed for about three- 
fourths of the roads in the State, and the re- 
sult shows that the condition of things for- 
merly existing on the Central Railroad of 
New Jersey was by no means peculiar to that 
road. The Commissioners’ investigations 
have brought to light a great many weak 
spots and still more have been discovered anc 
corrected by the railroad officials themselves 
when they came to compute the strains on 
their bridges, which in many instances had 
never before been done. 


When the work is completed it is the inten- 
tion of the New Yofk Board to publish the re- 
sults of their investigation in full showing in 
detail all the features to which objection has 
been made and the means taken to remedy 
the same, together with a strain and section 
sheet of every truss bridge in the State; the 
whole forming a unique and valuable contri- 


bution to this branch of engineering litera- 
ture. 


The New York plan of promoting the safety 
of travellers over railroad bridges is certainly 
more feasible and effective than that proposed 
by the Sun, and the example thus set should 
be followed by all other States. The very fact 
of such investigation being made under com- 
petent direction would have a powerful effect 
upon the improvement of all existing struc- 
tures, as it would attract the attention of the 
railway officials themselves to many antiquated 
bridges throughout the country that seem to 
have been forgotten and which do duty rather 
from “force of habit ’’ than from any inherent 
virtue of scientific construction. : 


While such a State supervision would be a 
wholesome check on old bridges, some further 
ruling is required to insure the building of all 
new structures according to the best accepted 
modern practice. The submission of the 
plans for all proposed structures to the in- 
spection of a State Engineer, for approval or 
rejection, would seem to be theoretically the 
simplest way out of the difficulty. But prac- 
tically we fear that such a plan would work 
harm rather than good. The position would 
be a political one; the official probably ap- 
pointed by the Railroad Commissioners of the 
State. Now the trouble lies in the fact that 
this commission is very rarely, if ever, compe- 
tent to select an engineer fitted in all respects 
to act in the delicate position such a bridge 
umpire would occupy. The State would not 
pay a salary that would attract any of the com- 


paratively few olden and experienced bridge | guide, during the twenty-five minutes that it 
experts within its borders, and the position | was stationary at the top of the shaft, and 
would ultimately fall either to an engineer | when the signal was given, the bucket passed 
who stood well in political circles, and had|down without it, the rope running freely 
little elge to recommend him for the office; or|through the cross-head; none of the men 
to a really well educated young engineer who | around noticed this fact, but after the bucket 


was fully able to handle the mathematics of 
his duty, but still lacked that experience and 
judgment in details and adaptations of de- 
‘sign to endin view that only long and varied 
practice can give him. Neither of these last 
named men would be fitted to pass final 
judgment upon all plans submitted ; and the 


creation of an office which could not be properly | 


filled, thanks to the unwritten law of politics 
and to State “‘economy,’’ would be unfor- 
tunate. 

England has some such government supervi- 
gion in its ‘‘ Board of Trade Rules;’’ but both 
English engineers and the English press 
charge that the enforcement of these rules re- 
tards progress in bridge construction espe- 
cially, by imposing conditions of stress and 
load that conform neither with modern ma- 
terials nor practice. The Rules were once good 
enough but they are out of date ;: and this would 
soon be the trouble with any cast-iron regula- 
tions fixed by law; we now advance in scientific 
construction and the improvement of mater- 
ials and their manipulation at a pace too fast 
for the average law-maker. 

We believe, however, that good could be 
gained and better future work secured by 
making it compulsory with the builder of each 
new bridge to file in a proper office at the 
State Capitol a full set of plans, details, 
strain-sheets and specifications cf such struc- 
ture. In this day of rapid duplication the ex- 
pense would be light, and the moral effect 
would be that the designer, knowing his work 
was on record, and was open to inspection and 
criticism by other bridge builders, would be 
more careful and certain of the merits of the 
plan he submitted. Therailroad company em- 
ploying the designer would be likewise more 
cautious, and perhaps more willing to pay for 
competent agents, when they realized the fact 
thatthe work of that agent was a matter of 
public record against them, and that they 
would be held responsible for any blunders 
there brought to light in case of accident. 
In connection with the filing of plans, ete., it 
might also be well to have a State inspec- 
ting engineer, whose duty it would be to 
watch existing structures and, perhaps, check 
any attempt at a presentation of false plans; 
the latter contingency is however a very re- 
mote one. 


a 


** Accidents” on the New Croton Aqueduct, 





Ten men killed in three installments in a 
little more than a week is a fearful record for 
any work, and it is time tha’ some other body 
than a stupid Coroner’s jury paid attention to 
this fact. Five men were killed in Shaft No 3 
on Monday of this week and two more in ad- 
joining shafts on the next day, while the death 
of three men had already been recorded for 
the week before. 

The shaft in which the accident of Mon- 
day happened is 385 feet deep; instead of a 
regularly constructed cage, with proper 
guides and safety appliances to transport men 
and material up and down this shaft, an iron 
bucket was still being used, such as is or- 
dinarily employed in shaft sinking. To pre- 
vent the bucket from striking the sides of the 
shaft in its long descent, a wooden cross-head 
running in timber guides was strung loosely 
upon the hoisting rope and was supposed to 
go down with the bucket until the cross- 
head struck supports near the top of the tun- 
nelandthere rested. On Monday morning 
while sending down five men of the day shift, 
this heavy cross-head, weighing some hundreds 
of pounds and wet with its ascent through the 
dripping shaft, froze fast in the grooves of the 




















had descended th» shaft some distance, the vi- 
| bration of the rope shook the frozen timber 
|loose and it fell, struck the bucket attach- 
|ment, broke it, or the rope, and the bucket 
and men were precipitated tothe bottom with 
| the fatal results mentioned. 

The Coroner’s jury complacently render the 
stereotyped verdict of ‘‘came to their death 
by an accident of their own carelessness and 
negligence,’’ and this is about all the obituary 
the victims are likely to receive from that 
fatal neighorhood. 


But was the so-called “ accident’ due to the 
negligence of the men who lost their lives ? 
| We think not. Five men standing on the rim 
| of an iron bucket and sinking to the bottom of 
a wet 385 feet shaft in one minute time, have 
something else to do than to watch out for af- 
fairs at the top of the shaft, whatever influ- 
ence conditions there might have upon their 
own safety. The negligence was elsewhere 
than in the bucket; in the first place the loose 
cross-head was a very faulty device for the 
purpose intended, and one that has in a very 
short time cost eight human lives. Then the 
top-man, whose duty it was to see that all was 
right about the shaft-head, was away from his 
responsible post at the critical moment. 
These being the conditions as reported, the 
stupid jurymen should have applied their 
charge of ‘“‘carelessness and negligence” to 
the living, rather than to the dead. 


The daily work about a tunnel and its shafts 
is always dangerous; but if chances are not 
taken and the dangers not discounted, the 
actual loss of human life can very generally 
be provided against. We know of works, 
quite as important in numbers of men em- 
ployed and quite as dangerous by reason of 
natural conditions, where no lives were lost 
atall in a term of years; and we know of 
many others where such loss was due only to 
unavoidable accident, such as human agency 
could not well guard agaiast. But in these 
works referred to, the ignorant or confiding 
workman was not expected to take care of 
himself with the penalty of having his death 
charged to his individual neglect. All the pre- 
cautions that careful masters could provide, 
or long experience in such matters could sug- 
gest, were put between the laborer and pos- 
sible dangers to life or limb. 


The contractors on the Aqueduct are ex- 
perienced men, long tried in similar work, and 
they are fully able to appreciate the fact that 
something is going wrong in their present 
management, otherwise this heavy luss of life 
at close intervals could not occur. In our own 
opinion, the majority of the “ accidents ”’ are 
the immediate results of an attempt to rush 
**progress ’’ in the tunnel; and, under the lash 
of low prices, to make this progress as 
cheaply as possible, regardless of all risks. 
We hear much of men crushed by loose rock 
falling from the roof, which means that time 
is not afforded to detect dangerous points and 
to remove or to support them before men are 
put to work beneath. For this unwise, reck- 
less haste there is no legitimate excuse, for 
give an efficient foreman the time requisite, 
and he will, for his own sake, as wel) as that 


of his men see that the roof, of all things, is 
safe. 





If undue rivalry, personal considerations, or 
the press of necessity prevent the contractor 
from taking the proper precautions to guard 
his employés, then it is time the Aqueduct 
Commission stepped in and exercised some 
authority in that direction. Wedo not know 
that they can interfere, under the strict inter- 
pretation of existing contracts, so far as the 
workmen are concerned, but their direct 
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agents, the engineering staff, are likewise in without terminals. The work on the Bolan 
great danger, and they certainly can demand | Pass Railroad was very good; 134 miles of 
protection for them. As we understand them, | track were laid in 101 consecutive days and 
the duties of the Commission are administra- | the last sixty-two miles were laid in 31 days; 
tive ; to see that ways and means are provided | but if Mr. Ker is right that the limit of the 
to carry on the work, to encourage discipline carrying power is 35 tons per trip, four or five 
and check just such disasters as the “ acvi- | years after it was completed, we wonder what 
dents” of the past on this work. But instead | the road was before it was ballasted. 

of attending to this, their legitimate duty,} It is difficult to establish the cost of a rail- 
they seem to be meddling with the engineer-| road; its indebtedness in stock bonds and 
ing, a matter they do not understand, encour- | floating debts is often known with more or 
aging outside opposition to their own engi-| less exactness. In this country these items 


neers, and, in some cases at least, backing | are apt to be governed more by the supposed | Bos 


subordinates of the engineering staff, or pet | earning power of the roads than by their cost, 


contractors against their official superiors. |and in making a comparison of the costs of | 


Such a policy pursued to the end is abuut the } roads in different countries the habits of finan- 
best we know of to disorganize the work and ciers, as well as the topography, should be 
make the Commission @ very expensive and | noted. Poor’s Manual gives the following for 
unnecessary luxury to the citizens of New | the eost of road and equipment per mile of 
York. Let them now, for a change, pay @|vompleted road, and the interest and divi- 
little attention to this accident problem. dends per cent. of stock, bonds and debt. 

en 


1882, 1883, 1884, 
| COBt..-. cee eee ee eeee cones $52,726 $55,461 $55.329 
| Interestand dividends $3,465 $3.68 $3,52 

i 


American vs. English Practice. 


In the English Board of Trade Report for the 

Elsewhere this week we publish a commu-| Ye@t ending December 31, 1881, we find that the 
nication from a well-known Architect and | Mileage has increased atthe rate of 1.3 per cent 
Civil Engineer of this city in reply to our ar-| #24 the capital at the rate of 2.4, and the in- 
ticle on the above subject. | terest and dividends were for the years 1879, 
We are surprised that our correspondent’s | 80 and ’81, at the rate of 4.17. 4.46 and 4.41 per 
long and varied experience in both countries | C¢"t., capital being more carefully protected 
should have failed to show him that the there than here, and the people paying for it 
American engineer saves labor and material |i® higher passenger and freight rates. No 
by altering his designs, evading an obstacle | Board of Trade Report for 1883 or ’84 is at 
if possible, or adopting means and machinery | hand, and the relation between capital and 


to meet the requirements; as is instanced by|ividends in England can not be traced 


the speedy introduction of the truck on our} 


engines and its application to our rolling stock 
generally, thus reducing the relling friction 
and making the same amount of coal nearly 
as productive in efficient traction over our 
sharp curves and heavy grades, as on the 
more costly roads of England. 

No one would contend that Englishmen at 
half the wages would spend three times the 


money in moving a given amount of earth | 


and rock, or if we employed the same pat- 
terns for bridges and locomotives, we could 
send out a better article for 20 per cent. less 
money. Nor is this a matter of education in 
the scholastic sense of the term. 

Wethink our correspondent, besides entirely 
misapprehending the salient features govern- 
ing the engineering of both countries, has 
also misapprehended the force and environ- 
ing circumstances of some of the data he 
refers to. 

The railroads in the Argentine Kepublic 
are generally supposed to be built on the 
Pampas, plains nearly as level as the sea. Nor 
do we see where ballast could be found for 
the roads. 

In vol. 56, Inst. C. E., page 83, Hungarian 
roads are divided into two classes: those of 
the second class are said to cost from £5,300 
to £7,800 per mile; it is not there stated, how- 
ever, that they were built by English en- 
gineers. 

Of the South Australian roads we learn in 
vol. 57, Inst. C. E., that 406 miles cost on an 
average £6,207, sixty-nine miles of this was 5 
feet 3 inches gauge, the rest 3 feet 6 inches, of 
fifty-two and one-half miles costing £3,623 per 
mile it is noted, “level country, 35 pound 
rail, very little traffic, engines weighing twelve 
tons.” 

The New Zealand lines are all 3 feet 6 inches 
gauge, as are those of Queensland. These 
may be in every respect first-class roads, but 
generally a narrow gauge road is projected 
with the idea of cheapness. The figures 
quoted for comparison with the cost of our 
roads, (which is according to Poor, measured 


by the amount of their stocks and indebted- | 


ness) are often, as reading the context will 
show, the first cost of the road as it leaves the 


engineers’ hands. Mr. Heaman’s paper on the | 
| The service done on several roads in the two 
‘ 


Trish roads shows that some of them were 


through the present financial depression. 
Poor’s Manual asserts that the 4000 miles 
built last year cost from $15,000 to $20,000 per 
mile against $30,000 for 1883, thus reflecting in 
a marked degree the depression in the stock 
| market. 

In giving the cost of English roads as $180,- 
| 000 per mile, it 1s probable a mistake has been 
| made, as Mr. Dorsey in his paper read before 
the American Society of Civil Engineers at 
Deer Park, last June, gives it as $202,227 for 
all the roads in the United Kingdom, which 
|includes Ireland. The Board of Trade Report 
cited above gives the capital for the 12,807 
milesin Englandand Wales as $616,437.449,this, 
at $4.88 per Pound Ster., equals $234,888 per 
mile. The total stock and debt on the Penn- 
| sylvania Railroad, 751.11 miles of main line, is 
$152,365,903, which makes the cost $202,854 per 
mile. The total track, however,is 1707.75 miles. 
The New York Central’s main line is 441,75 
miles long, its total track is 2021.57 miles, of 
which 529.55 miles are sidings. 

The Erie railroad has 429 miles of main line 
and 1,155 miles of track. 

It is asserted by our correspondent that 
the Pennsylvania, exceptional as itis, is no 
better than the English roads, Capt. Douglas 
Galton who examined it carefully, thought it 
better than any English road, and as far as 
ease of riding goes, everyone who has had op- 
portunity to ride over it and English roads, 
will agree with Galton. 

The Pennsylvania road reports its main line 
and branches 1,313.53 miles together; this is 
equipped with 795 locomotives that make a 
| freight and passenger mileage of 22,892,666, or 
28.795 miles fer each. The Board of Trade 
Report for 1881 gives the length of road in Eng- 
land and Wales 12,807 miles. Locomotives 11,474, 
mileage 208,517,549 = 18.173 miles each, or 63,4 
per cent. of that on the Pennsylvania. The 
New York Central with 655 engines made a 
freight and passenger mileage of 16,840,017, or 
a mileage per engine of 27,236. 

Mr. Dorsey in the paper quoted above as- 
serts that the average English train carries 71 
tons of freight against 126, and 43 passengers 
against 45.5 on American trains, he using the 
term * English” for all roads in the United 
Kingdom. 
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countries is tabulated by Mr. Dorsey, es fol. 
lows: 


Name of Railroads. | ‘Mileage per Mile of Single Trach : 





ENGLAND. Passengers. Tons 
osc cee ea tics Sue ous cethr qon | 137,000 455.1: . 
MIGIRG 0000 voeencseeeccscocccsecvsees | 181.272 512 ne 
London & North-western ............-. 233,777 473,91) 
London, Chatham & Dover...........--| 634.036 195 404 
London, Brighton & South Coast....-. 547.328 == 192,778 
PS SR nis cddacurscackvennssade ks 190,111 | 303°703 
BWOTTIID bed =< cawi odvscceccresvs 320.587 356.525 

UNITED STATEs. | 
Boston & Albany ..  ......0-.0++.+se++ ++) 972,642 609.6x0 
ton & Providence...........-.-....+. 492.863 194.772 
New York, New Haven & Hartford..... 516,694 314,359 
New York Central & Hudson River -...| 182,680 9271973 


New York, Lake Erie & Western....... 114,982 | 1,216.9)3 


Pennsylvania, Pennsylvania Division. 130,235 1.594. 80s 


The above American roads were selected 
with a view to a comparison throughout as 
having fully as bad grades as the English 
roads. The charges on the Pennsylvania 
road were (Poor) 2.44 cents per passenger mile 
and 0.819 cents per ton mile. The average 
charges on English roads were (Dorsey) pas- 
sengers 2.33 cents, freight 2 cents per ton mile. 

Mr. Dorsey makes “ The average cost of re- 
pairs and renewals of locomotives on fourteen 
railroads in the United Kingdom, cost 7.8 per 
cent. of the total operating expenses against 
5.7 per cent., the average on eight American 
railroads, or, say, one third less.”’ 

The average cost of maintenance of way was 
17.8 per cent. of the total operating expenses 
on the fourteen English roads, against 21.6. say 
4 per cent. more, on the eight American. He 
gives the average total percentage of fuel, 
wages of engine-drivers and firemen; re- 
pairs and renewals of locomotives to opera- 
ting expenses for five English roads, 25, for 
five American roads 23.7 per cent. 

Fox in the paper referred to by our corre- 
spondent (read in 1874) before the decrease in 
freight rates arrives at somewhat similar fig- 


ures, Viz: 


Penna. R. R. Ry’s of U. K. 
8. d, a, d, 
Gross receipts per ton mile.. 5 63s 5 10 
Expenditures per train-mile.. 
Maintenance of works......... 8% 1% 
Locomotive power.....-...++-. 114 11 


It should be noted that the cost of labor in 
the United Kingdom was only 60 to 70 per cent. 
of that in this country, and the price of raw 
materials was not against England. 

I, Lowthian Bell, in the course of some re- 
marks on Capt. Galton’s paper read before 
the Institute of Civil Engineers, says ‘“* Having 
traveled many thousands of miles upon 
American railways, either from the shape of 
the carriages, or fromthe character of the 
springs, or from some other circumstance he 
had never traveled more easily.”’ 

The some other circumstance was the super- 
iority of American road-beds in elasticity, 
alignment, and surface. 

The *‘ Lake Poets ”’ did not like their climate 
in November, and many Americans can not be 
convinced that it is often as beautiful a month 
as October. The English, who praise ev2ry- 
thing English, contend for the solidity of their 
railroad construction, and Americans who see 
masonry platforms at stations where we would 
use wood; massive cast-iron girders of short 
span topped with a brick wall for road way cross- 
ings, where we would have used atruss ofsingle 
span; and the immense and crooked masonry 
viaduct which nearly bankrupted the London 
Chatham and Dover, endorse the contention. 
But a solidity of construction that results in 
less mileage of Jocomotives and inferior loads, 
with an equal if not superior cost in those 
items that depend on the excellence of road 
bed, will not commend itself to American en- 
gineers, and the sooner English engineers 
fully understand that engineering is not only 
‘‘controling the great powers of nature ”’ but 
controling them with a strict regard to the 
financial results to be ~btained, the better it 
will be for England and the world. 
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New Croton Aqueduct, 


Atthe stated meeting of the Commission on 
Nov. 18th, the Committee on Construction re- 
commended as follows upon the manner of 
passing Gould’s Swamp on the line of the aque- 
duct :—That the plan ofa syphon tunnel be 
adopted and that a supplementary agreement 
be made for its construction; as to the best 
method of clearing this tunnel of water, the 
Chief Engineer is instructed to prepare plans 
and estimates for both a pumping plant and 
an adit to the Hudson River. 

The Commission also adopted a resolution 
having for its purpose the adoption by con- 
tractors of such rules and regulations as may 
tend to insure the safety of the foremen, 
laborers, ete., engaged on this work. The 
Comptroller of New York was requested to 
raise the further sum of $2,000,000 upon bonds 
of the City of New York to defray the neces- 
sary and lawful expenses of the Commission. 

At the meeting of Nov. 25th, Mr. Clarence 
A. Kelsey presented for Mr. O. B. Potter and 
others a tabulated statement concerning the 
Quaker Bridge Dam; other statements fol- 
lowed on the samé subject. Atthe request of 
some of the objectors, the Chief Engineer was 
requested to prepare such a general specifica- 
tion of the proposed Quaker Bridge Dam as 
could enable competent experts to make from 
it an approximate estimate of cost. It was al- 
so ordered that form of contract, specifications 
etc. be submitted to the Commission for do- 
ing the work from the east side of Harlem 
River to 135th street. 


Me 


The Storm King Bridge over the Hudson 
River. 





The New England and South Western R. R. 
Co. was incorporated on the 22nd of last April 
to build a road connecting the New York and 
New England, and the N. Y. L. E. & W. R. R’s 
with a bridge over the Hudson River between 
Breakneck and Storm King Mountains. This 
line will make an all rail short route between 
the New England States and the coal fields of 
Pennsylvania and cotton fields of the South. 
The Hudson River bridge will be a cantilever 
structure, 235 feet above high water mark, with 
two spans of 700 feet each over the channel. 
The plans for the bridge are completed and 
the line located west of the Hudson River, 
while surveys are still in progress in Putnam 
Co. Connection will be made with the Har- 
lem and New York City and Northern roads 
and the coal depot for the East established at 
Harlem River instead of New Jersey. The 
bridging of the river was authorized by Chap. 
582, laws of 1880 of the State of New York. 

The contract for the whole road has been 
let tothe Phoenix Bridge Co., of Pheenixville, 
Pa., whe are to complete the work in two 
years. They will receive as compensation 
25,000 shares of stock, par value $2,500,000, and 
$6,000,000 first mortgage bonds bearing 6 per 
cent. interest. The road is stocked for $3,000,- 
0c0o, and bonded for $6,000,000, stock and 
bonds being deposited with the Central Trust 
Co. of New York to be paid the contractors as 
the work progresses. 

The officers of the railroad company are: 
President, Chauncey Vibbard, Vice-President, 
Jas. W. Husted, Secretary, Chas. H. Swan, 
Treasurer, Wm. P. Rockwell, Engineer, Wm. 
V.Smith. Office No. 1 Broadway, New York, 


ES 


The Railroads of Switzerland. 





From the report for the year 1883, issued by 
the Federal Department of Roads and Rail- 
ways, we extract the folluwing particulars. 

The roads are operated by private compa- 
nies and are divided into three classes, viz. :— 
1, Standard gauge roads of ordinary construc- 
tion; 2. Lines of special construction; 3. 
Cable railroads. 


AMERICAN CONTRACT JOU 


——————— 


1. These lines, of 4 feet 8} inches gauge, are | 
operated by locomotives on the usual method, 
and comprise 2,410.480 kilometres (1,494 miles) 
of single, and 257.744 kilometres (160 miles) of 
double track, making atotal of 2.668.224 kilo- | 
metres (1,654 miles), at a cost for construction 
of from about $26,400 to $237,500 (St. Gothard) 
per mile. 

2. These lines are subdivided as follows: | 
(a) 4 feet8} inches gauge, maximum grade7 per 
cent., worked by ordinary locomotives. ()) 4| 


| 
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the Company, on plate girders supported on 
brick piers and crossing all streets overhead. 
The contractors for the bridge superstructure 
were the New Jersey Iron & Steel Co.; for the 
iron viaduct, Alden & Lassig, and for the iron 
girders on the main line, the Phoenix Bridge 
Co. The contract of the last named firm will 
be completed for three months, but 
trains will be run over part of the line early 
in January. 

The cars have been built by the Pullman 


feet 8} inch gauge, maximum grades 9 to % | Palace Car Co., and the locomotives which 
per cent., rack rail system with locomotives. | are 33 per cent. heavier than those of the 
(c)3 feet 33 inches (metre) gauge, maximum | Manhattan Railway, have been furnished by 
grades 3.5 to 5 per cent., worked by ordinary the Baldwin Locomotive Works. Mr. Croes’ 
locomotives. (d) 2 feet 61n. gauge, maximum | specifications requiring a test of the engine 
grade 3 per cent., worked by ordinary locomo- before acceptance, a trial trip was made a 
tives. These roads comprise 79.744 kilometres few days ago on the Reading Railroad, the 
(49.5 miles) of single, and 2.046 kilometres | locomotive drawing a train of loaded coal cars 
(1.25 miles) of double track, making a total) weighing 200 tons up grades of 36 to 40 feet to 
of 81.790 kilometres (50.75 miles). The cost for) the mile at aspeed of 15 miles an hour, with 


construction ranged from about $2,500 to 
$178,000 per mile. 

3. 
feet 8} inches gauge; maximum grade 11.6 per 
cent. (4) 3 feet 33 inches (metre) gauge; maxi- 
mum grade 32 to 57 per cent. The total length 
of the three lines on this system is 3.387 kilo- 
metres (2 miles), and the cost for construction 
and equipment from $175,000 to $560,000 per 
mile. 

Including 57.5 kilometres (35.6 miles) of lines 
on Swiss territory operated by foreign compa- 
nies, but not including 9 kilometres (5.5 miles) 
of lines on foreign territory operated by Swiss 
companies, there were, at the end of 1883, 
2,801.795 kilometres (1,737 miles) in operation, 
of which 49.739 kilometres (31 miles) were 
opened during that year. 

There were inall 615 locomotives, and the 
rolling-stock comprised 1,800 passenger cars, 
and 8,989 freight cars. 


There were also in 1883, 25.327 kilometres | 


(15.75 miles) of horse railroads. 


Surburban Rapid Transit. 


The work which has been steadily progress- 
ing for four years past, looking towards the 


establishment of a complete system of rapid | 


transit in that part of New York City which 
lies north of the Harlem River, by means of 
the Suburban Rapid Transit Company, has 


reached a point where vigorous prosecution of 


the construction of the whole system is both 
desirable and practicable. Under the judic- 
ious management of the President, Mr. 8. R. 
Filley, the numerous obstacles in the way 
have been successfully overcome, and the first 
mile of the road is so nearly ready to go into 
operation, that the Manhattan Railway Com- 
pany is constructing as rapidly as it can, the 


transfer station, etc., connecting tracks with | 


the 2nd Avenue Elevated road, south of the 


Harlem River, and has also taken up a fran- | 


chise which was obtained a year or two ago by 
opponents of the Suburban Company, and 
which it was thought might at sume time 
cause trouble, but is by this action brought 
into harmony with the Suburban. 

The work so far completed by the Suburban 
Rapid Transit Company is of a superior char- 
acter, and has been constructed according to 
the plans and under the control of their Chie 
Engineer, Mr. J. J. R. Croes,C. E. The iron 
superstructure of the draw bridge across the 
Harlem River, and the four track elevated 
structure across the freight yard of the New 
Haver Railroad, were designed by Theodore 
Cooper, C. E., the consulting engineer on iron 
structures. 

The bridge is 32 feetabove high water, and 
the passenger trains of the New Haven 
Branch Railroad to New Rochelle will run 
over it, two of the tracks on the approach be- 
ing on am ascending grade from the level of 
that road halfa mile north of the river. The 
other two tracks proceed northwardly through 
Morrisania, through property purchased by 


| 
This class has also subdivisions; (a) 4 


ease. 
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Natural Gas in Illinois. 
| Arecent news item in one of the Chicago 
|papers, to the effect that the natural gas 
wells near Tolono, Ills.,were failing, has been 
;80 widely copied, and has been the cause of 
|so much speculation as tothe permanency of 
;all such wells, and particularly those near 
Pittsburg, that the following particula:s ob- 
|tained by our special correspondent on the 
| ground about the Illinois gas fields will be of 
| interest. 
| The gas wells of Illinois may be divided into 
| twoclasses which are widely separated in loca- 
tion and distinet in source of supply. In this 
larticle they will be referred to as the Cham- 
| paign county and the Litchfield field. 
| Cuampaign County Fietp.—Champaign 
| county, situated on both sides of the Illinois 
|Central Railroad, about 128 miles south of 
| Chicago, isarich and slightly rolling prairie, 
| traversed by two very small streams; the sur- 
| face is diversified by a few natural groves. 
The geological structure is that common to 
the prairies of the State, which is so simple 
and well known as to need no description. 

It seems that gas was first discovered in 
1854, five miles north—northwest of Urbana, 
while digging for water, ata depth of 20 feet. 
There was enough gas to make a flame full 
size of the well and 10 or 12 feet high. Owing 
to a superstitious fear of the monster, the 
well was filled up, and even the dwelling 
house for which the well was being dug was 
moved to what was thought to be a safe dis- 
tance. ‘lhe next gas well was discovered ac- 
cidentally, while digging for water, two and 
one-half miles south of Champaign, in August 
1873, at a depth of 65 feet. The pressure was 
estimated at 10 pounds per square inch. The 
flow was through an inch and a quarter pipe. 
The gas was used us fuel in the farm house. 
The well filled with water and had to be 
pumped outevery two or three months. The 
flow decreased gradually for two years when 
it failed entirely, owing almost certainly to 
the filling of the tube with sand and mud. 
The evidence on this point is quite conclusive, 
but is too long to be related here. However, 
the following item is worth recording. 

Soon after the opening of the above well,a 
12inch hole was bored for water on an ad- 
joining farm, in which an equally strong vein 
of gas was reached at 70 feet. The special 
feature to be noted in connection with this 
hole is, that sand boiled upin the tube, and 
filled it to a height of 30 feet the first night, 
ithe sand being ‘“‘ packed in the tube almost 
like hardpan.’’ The well was abandoned. 

After the failure of the first well as above, a 
|second hole was drilled for gas; the flow was 
Jess than before, but the well still continues 
to furnish a little gas. Before the well was 
tubed a large quantity of water and “ bushels 
of fine sand ” were thrown out. The pipe of 
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this well terminated in the ordinary screen 
used in driven wells—a cylinder about a foot 
long made of finely perforated copper. The 
most plausible explanation of the decreased 
flow is that fine sand, and possibly mud, ac- 
cumulated against the screen. The well has 
had little or no attention since being drilled. 

The particulars of these two wells are given 
in full because they were the first, and be- 
cause they are fairly typical of some dozen 
or more ethers since bored in the neighbor- 
hood. Generally the gas has been discovered 
while boring for water, and in only about a 
dozen cases has an attempt been made to 
utilize the gas. Usually a well is not more 
than sufficient to warm a small house, and 
frequently is capable of running only a single 
stove, 

Thereare two other wells which need special 
mention. They are situated north of Urbana 
in the immediate vicinity of the well in which 
gas was discovered in 1854, as recorded above. 
These wells are remarkable as giving very 
much the largest supply of any wells in the 
county, perhaps more than all the others 
combined. The pressure is about the same in 
both, 25 pounds to the square inch, through a 
2) inch pipe open at the lower end. One is 80 
and the other 90 feet deep. One has been run- 
ning two years, the gas being used in compar- 
atively large quantities to warm a farmhouse ; 
although not tested with a gauge, the supply 
seems not to have decreased, although it blew 
for forty-eight hours before being piped, and 
large quanties are often blown off in showing 
the well to strangers. A company has just 
been incorporated to furnish gas from this 
well for heating and lighting in Urbana. The 
second well has only recently been drilled. 
At first it tested 12 pounds, but now shows 25 
pounds through a 2} inch pipe. 

The experience in boring for water shows 
that equally strong wells can be found almost 
anywhere in this immediate vicinity. One 
well of about 25 pounds pressure was found 
at adepth of 45 feet; but was drowned out 
by water from a lower level, which was en- 
countered in deepening the hole to increase 
the gas. The water not only drowned this 
well, but saturated the gas bearing stratum 
for a considerable distance; this vein has not 
been recovered, although ten holes were sunk 
for that purpose. 

So far as can be learned, gas has not been 
found except as below, in any considerable 
quantities. more than four miles north of 
Champaign, nor south of Tolono, nine miles 
south of Champaign ; all gas wells are confined 
to a strip not much over one mile west nor 
two miles east of the I.C. R. R. The above 
limits fail as to one small gas well about four 
miles west of Champaign. Rumor hasit that gas 
has been discovered in DeWitt county, forty 
miles west, but nothing definite can be learned 
concerning it. The papers have recently an- 
nounced the formation of a stock company to 
prospect for gas in that county. A small 
vein of non-combustible gas was discovered 
about eighteen miles northwest of Cham- 
paign. 

Within the last few days the papers have 
announced the finding of gas at Mendota, 
about one hundred miles northwest of Cham- 
paign, at a depth of 70 feet. This suggests 
the idea that possibly gas from this stratum 
can be obtained at intermediate points be- 
tween Champaign and Mendota; geologists 
state that an anticlinal passes through the 
state from northwest to southwest, tke 
crest not being far from this line. If this be 
true, wells in this region will tap the accumu- 
lated supply for the lower portions of the gas 
producing stratum. 


The chief, if not the sole, gas bearing 
stratum, is a dirt bed from 3 to 12 feet thick 
at a depth of 70 to 90 feet; this layer contains 
leaves, sticks and old trunks of trees, to- 
gether with a fine 
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of 75 to 100 pounds are common. The number 
of wells is not known, but can be judged of 
approximately from the fact that two years 
ago, which was almost the beginning of the 
development of the natural gas supply, 15 
companies had been organized in Pennsy}- 
vania to supply natural gas for fuel and 
light. Natural gas has been used in 
small way in the Pittsburg district sinc. 
1840. The total product is beyond all com. 
putation; a single well furnishing 30,000.) 
cubic feet per day, which is a half more than 
enough to supply New York City for the same 
time. An immense quantity of gas goes t, 
waste in all the fields. The gas has a large 
amount of paraffine in it, which accumulates 
in pores of the gas rock and stops the flow. 

Exhalations of combustible gas have been 
frequently met with in other countries, aj. 
though nowhere in quantity comparable with 
the prodigious outflow from the gas wells 
near Pittsburg. The gas wells of New Cum. 
berland, West Virginia, have supplied gas for 
more than twenty years for the manufacture 
of brick. The East Liverpool, Ohio, wells 
have been burning for twenty-five years and 
are still productive. 

Natural gas has also been found at Freeport, 
Pennsylvania; at Creighton, Ohio, at West 
Bloomfield, Olean and Fredonia, N. Y., (at the 
last place it has been running forty years); at 
Petrolia, Canada; and the papers have re- 
cently announced the incorporation of two 
natural gas companies at Springfield, Ohio. 
Considerable quantities of gas frequently issue 
from the ‘‘mud-lumps” which form in the 
Mississippi near its mouth. 

Natural gas has been flowing for a great 
number of years at various points around the 
Caspian Sea. In Hungary it issues from 
fissures, and has long been used in lighting 
the mines. In China gas is obtained in large 
quantities from salt-well borings, and is used 
in boiling down the brine and for illuminating 
and heating purposes. Some of these borings 
are 3,000 feet deep and yield gas under great 
pressure; they are said to have been running 


It is highly probable that the gas is due to 
decomposition of the organic matter in this 
dirt bed. The gas is odorless, colorless, has 
but littleilluminating power and apparently a 
high heating effect. It has been analysed 
and pronounced to be nearly pure marsh gas. 
The dirt bed is found wherever borings are 
made; but is not equally p rous nor of the 
same thickness, which may account for the 
finding of gas in some localities and not in 
others. In some places the gas has appar- 
ently leaked into a higher stratum through 
fissures inthe roof of the lower gas vein. It 
may be worth while to mention that no 
coal has been discovered within 35 miles of 
Champaign, although a number of trial holes 
have been sunk. 

With no intention of giving an opinion as 
to the permanency of the supply, the writer 
concludes after personal investigation that 
the failure of the present wells is not due to 
an exhaustion of the supply, but to an accu- 
mulation of fine sand or water, or both, at 
thelower end ofthe tube. In this connection 
it must be borne in mind that all the wells 
blew fine sand and water when opened, that 
allare lined with small pipe, and that in some 
of the wells the tubing terminates with a fine 
screen. Cleaning out never fails to increase 
the supply. The whole thing has been done 
almost by accident, with crude implements in 
avery primitive way. Inferences drawn from 
the Champaign county wells are in every way 
inapplicable to the wells in and around Pitts- 
burg. 

LitcHFIELD District.—Litchfield is situated 
in Montgomery county, Illinois, about 80 miles 
northeast of St. Louis. Petroleum in compar- 
atively small quantities was found a mile and 
a half southeast of there, some five years ago, 
ata depth of about 700 feet while boring for 
coal. The boundaries of the oil field have not 
been determined except on the north; the ex- 
isting wellsare included in 40 or 50 acres. 

June 7, 1883, Van Vleck Brothers, while 
boring for oil, struck a strong flow of gas 



































at 643 feet in a layer of white pebble sand one 
foot thick. The owners claim that when first 
struck the pressure in this well was 560 pounds 
per square inch. The boring was continued 
to 800 feet, where a large vein of salt-water 
was encountered, which finally drowned out 
the gas. The water could only partially be 
stopped off; but by pumping the salt-water 
out, this well for the past two years has fur- 
nished fuel for four 20 herse-power boilers. 

October 21,1885,the same firm struck another 
gas well 725 feet southeast of the old one, in 
which the pressure is 96 pounds. The tube 
is 54 inches in diameter. They expect to drill 
four more this winter. They have the con- 
tract to light the streets of Litchfield, and 
already have laid 4 miles of mains. 

The gas is foundin a layer of coarse sand 
just above the oil rock. ‘‘The formation is 
very much like that in McKean and Forrest 
counties, Penn., except that the sand is white 
like that in Butler county, Penn.”’ 


The strata have a dip to the northwest, in 
which direction large quantities of salt-water 
are encountered. Ofthe 17 oil wells, gas, to 
amount toanything, has been found in only 
three. The gas iscolorless with a strong odor. 


OTHER WELLS For Comparison.—The largest 
supply of natural gas is found in the neigh- 
borhood of Pittsburg. In a general way the 
gas wells are in a narrow belt extending fifteen 
to twenty miles on either side of that city, at 
an angle of about 45 degrees in a northeast 
and southwest direction. 


For some unknown veason the depths of 
most of the wells are intentionally withheld. 
One in the Murraysville, West Virginia, dis- 
trict is said to be 1,337 feet deep. Another one, 
whose location is not known, is reported to be 
1,940 feet deep. The highest pressures that 
the writer has seen reported are 350, 300, 


: 250 and 125 pounds per square inch; pressures 






















4,000 years. 


At Erie, Pennsylvania, so many wells have 


been drilled that the supply has been ex- 
hausted. At Beaver Falls, 
natural gas has been used for six years in cut- 
lery works, but lately the gas has failed, pre- 
sumably on account of the fluw being cut off 
by parffine accumulating in the pores of the 
rock, or by an incrustation of lime and mag- 
nesia, as the wells have never been cleaned 
out since they have been drilled. In the oil 
region a gas well was considered rather as a 
curse than asa blessing, and as most of the 
wells produce gas as well as oil, and so many 
were drilled tothe gas-bearing strata that it 
soon exhausted the supply. 


Pennsylvania, 


Natural gas, next to hydrogen, is the most 


powerful fuel known. It contains no sulphur 
and therefore makes better iron, steel, glass, 
etec., than coal, 


rr 


PERSONAL. 





Francis M. Leonarp, a civil engineer, 39 
years of age, died suddenly on the 6th, at 
his residence, No. 154 East Thirtieth street, 
New York. 


A MEETING of civil engineers was held on 
December 2, in the office of the County Sur- 
veyor, of San Antonio, Texas. The purpose 
of this meeting was to organize an association 
of their profession throughout the State. This 
was a preliminary meeting before steps are 
taken to organize the proposed association. 


Wituiam H. Vanpersitt, the railroad king 
and many times millionaire, died suddenly 
from apoplexy at his residence in New York, 
on Tuesday, December 8th. Mr. Vanderbilt 
was born May 8, 1821, at New Brunswick. 
N. J.; inherited the chief part of the vast 
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wealth of his father, on January 4, 1877, and 
by judicious management succeeded, accord- 
ing to current rumor, in doubling the Com- 
modore’s $100,000,000. By virtue of his wide- 
spreading interests he was a power in the 
railway and financial circles of this country. 


en 


A Bureau of Public Works Wanted. 





CLEVELAND, Ohio, Dec. 6.—The Civil Engi- 
neers’ Conference, which was in session here 
several days past, closed to-day, and a ma- 
majority of the delegates left forhome. Del- 
egates were much elated at the success of the 
convention and the.amount of work accom- 
plished. It was decided to create a national 
committee to be known as the Civil Engineers’ 
Committee on National Public Works. The 
delegates of the convention will serve on the 
committee until replaced by members elected 
from societies. The conference adopted a 
resolution asking Congress to establish a Bu- 
reau of Public Works, the basis of the organi- 
zation of this bureau to be made the subject 
of study and report by a board appointed by 
the President of the United States. 


re 


St. Louis Engineers’ Club, 


At the meeting at St. Louis, Nov. 18, 1885, 
Wm. B. Knight, C. E., was elected member 
and the Executive Committee recommended 
that the meetings be held on the first and 
third Wednesdays of. each month during the 
session, which was adopted. 

The Secretary then read a programme for 
the winter : 

Dec, 2.—C. M. Woodward, ‘‘Theory of Am- 
monia Refrigerators.”’ 

. 16.—Thos. J. Whitman, ‘History of 
the St. Louis Water Works.”’ 

Jan. 6.—J. A. Seddon, *‘ Cross Sections of 
Uniform Flow in River Physics.”’ 

Jan. 20.—P. M. Brunel, ‘“‘ The Use of Hy- 
drauliec Cements.”’ 

Feb. 3.—Chas. C. Brown. 

Feb. 17.—Chas. W. Melcher, ‘‘ The Theory 
of the Sustaining Power of an Air Jet.’’ 

March 3.—Robt. E. MeMath, ‘“‘The Future 
Drainage of St. Louis.’’ 

March 17.—A. P. Man, ‘‘The Determina- 
tion of Openings for Bridges and Culverts.” 

April 7.—W. Paul Gerhard, “ Disposal of 
Household Waste.’’ 

April 21.—Geo. H. Pegram. 

May 5.—S. Bent Russel, ‘‘ Water Supply for 
Fire Service.” 

May 19.—W. H. -Allderdice. 

Jmme 2.—Report of Committee on Smoke 
Prevention. 

Prof.J. B. Johnson read a paper on ‘* The 
Solar Azimuths by Transit Attachments and 
Base Line Measurements by the Steel Tape,”’ 
General discussion followed. 


Tuos. D. Miter, Secretary. 





WATER 


NatuRal gas has been obtained at Ottawa and 
Berea, O. 


Tue Ellendale, Dak., artesian well will be 1.1000 feet 
deep. 


Tae artesian bore at Kimball. Dakota. is down 900 feet 
and as dry as a chestnut. 


Tse Weymouth, Mass.. water-works were success- 
fully tested on the 4th. 


Mattoon, ILLs., expects to turn water into the new 
works in afew days. 


Sealed proposals for building a main sewer will be re- 
ceived by the City Clerk of Springfleld. O., until the 
22d. inst. 


StamProrD, Conn... has voted to isaue bonds for $100,- 
000 to pay fora complete system of sewernge, and the 
work will be commenced immediately. 


Mrrcwett, Daxk., has an “8 ,000-barrels-a day” arte- 
sian well, andthe City Council now wants a system of 
water-works for fire protection. 


The artesian well being bored at Belden’s silk mill at 
Northampton seems likely to reach a depth of halfa 
mile. Already the distance is approaching 1.800 feet, 
with no signs of water. 


Tuscona. ILz8., coal prospectors are once more down 
764 feet. The work will be continued to 1,000 feet if 
coal is not found before. Urbana has just commenced 
boring. Bement has a 500 foot hole and no coal. 


Se 


AMERICAN CONTRACT JOURNAL. 





DANVILLE, ILLs., abandoned gas at $1.80 per 1,000 feet 
for electricity, which has been found cheaper. It costs | 
$5,900 per year to light the city. 


THE pumping engines of the Ann Arbor, Mich., water- 
works, were started on an experimental trip, Nov, 30, by 
the constructing engineer for Goodhue & Birnie, Mr. W. 
8. Boulton, of Massachusetts. The engine is a Knowles 
duplex pump, with a capacity of over 1,500,000 gallons 
daily. The engine was found to work evenly, and to 
meet the entire approval of Mr. Boulton. 


THE supply main across the Kinnickinnic at Mil- 
waukee has been broken by an anchor ofa dredging 
seow, and a part of the city is being supplied with wa- 
ter through hose pipes stretched over the river. The 
well-known diver Breymann,of the firm of Thatcher & 
Breymann, of Toledo, O., has been sent for to répair 
the break. 


Omaua SEWERAGE.—The projected sewerage system is 
just now a topic of considerable interest to those who 
have property in the city, and are truly anxious for the 
welfare of the town. The plans of Chester B. Davis 
have been adopted, and the city attorney is now said to 





be preparing an ordinance for legalizing a proposition 
to vote $100,000 for sewerage purposes. 


CuHatTTanooaa, Tenn., Dec. 4.—This morning shortly 
after 12 o’clock, Charles Anderson, who with his grand- 
father Jesse R. Cravens. was sinking a shaft on Look- 
out Mountain to discover a stream of water, struck 
the same after going sixty feet through solid rock. 
The underground stream has a fall of nearly 300 feet. 
Pipes are to be laid to the city and the inhabitants fur 
nished with pure spring water.—Nashville American. 


JERSEY City WATER WorKS.—Engineers Bacot and 
Ward have expressed the opinion that unless a new 
pump is purchased, the entire upper portion of the city 
would suffera water famine, should a break in the 
pipe now in use occur. About sixty feet of the stand 
pipe at Belleville is rotten, and it is to be repaired at 
a cost of not over $2,500, and the works are to be 
painted. 


Minneapolis Pipe Bids, 





| 906% | 
tons. | 
Names of Bidders. | g 
| «@ 
. ae 
| 
ee 
Dennis Long & Co.. Chieago......-.-.-++.-++.+++- $31.48 
Shickle , Harrison & Howard. St. Louis.......-- 28.70 
Lake Sh ore Foundry, Cleveland. Ohio...-....--- ) 28.70 
Cincinnati and Newport Iron and Pipe Co....... 30.58 
R. D. Wood & Co.. Philadelphia ..............-.-+ 31.80 
Warren Foundry and Machine Co.. New York.. 29.80 
A. H. MeNeal, Burlington, N, J. -....-.-+-+.++++- 30,00 
North Star Iron Works, Minneapolis............ ....0.+- 
Emaus Iron Werks. Philadelphia ........-....-. 30.25 


Loekwood, Upton & Co., Minneapolis 





ditional supply of water from the mainland, at an es 
timated cost of $25,000. 


Tue Cambridge, Massachusetts, Aldermen have re- 
ferred the following to the committee on finance:— 

That a city debt to the amount of $75,000 be created for 
the extension of the water-works,and that bonds be 
issued, payable in twenty years, at a rate of interest 
not exceeding 4 per cent.; that a city debt to the 
amount of $200,000 be created for the Stony Brook con- 
struction of water-works, and that twenty years’ bonds 
be issued, with interest not exceeding 4 per cent. 


Tue Standard Oil Company has a scheme under 
way to pipe natural gas for heating and illumi- 
nating purposes in Buffalo. The plan is to lay a large 
trunk line from the Venango district to Corry and from 
thence to Buffalo. At Corry there will be placed the 
pumping machinery necessary to force the gas to its 
destination. The machinery, it is said, will be con- 
structed on the principle of the great Worthington du- 
plex pumps used by the National Transit Company for 
pumping oil. modified in such a manner as to adapt 
them to their new uses. 


Iniivo1s CoaL Mrnges.—Colonel John 8. Lord, secre- 
tary of the state bureau of labor statistics, has prepared 
a supplemental report of the coal producing interests 
of Illinois for the year 1885. His statistical table shows 
that there are now employed in the mines in this state 
%.446 persons. The amount of capital employed is $9,- 
998.950, and the number of mines of all kinds, 786. 
There are 46 more openings reported this year than 
last, though 9 mines have been abandonedc. The net 
increase over the aggregate of last year is 37. The 
number of counties now producing is 49. Notwith- 
standing the increase in the number of mines, the 
total out-put has been less than in either of the two 
preceding years. The tonnage for 1884 was 10,101,005; 
that for 18865 is 9,791,874, being 309,131 tons less than last 
year. There have been 39 persons killed outright dur- 
ing the year, and 176 disabled; 20 men killed from fall- 
ing of roof or rock. 2.from gas, 1 from premature dis- 
charge, 7 from falling down shafts, 2 from falling cages, 
2 from pit cars. 1 from boiler explosion, 3 struck by 
timbers, 1 drowned in swamp. 


Cape May, N. J, expects to be forced to bring an ad- 


THEspecial water commission of Albany, N. Y., have 
recommended that the city be supplied with 10,000,000 
gallons of water daily by a system of driven wells lo- 
cated on the Van Rensselaer flats opposite Pleasure 
Island. The“ Drive Well” menare now well repre- 
sented in that city. 


A Preece of 1-inch steam pipe in the service of the 
New York Steam Heating Company, got to leaking and 
was dug up. The pipe was completely corroded 
through for inches of its length. and fell in pieces 
while being removed. “Coal ashes and cinders were 
the cause of that trouble,” said the engineer in charge. 
“ A pipe soon gives out when it is buried in cinder. 


DenveER, Colo., is to be illuminated by electricity at a 
cost of $28 per lamp, against $35, the lowest offer of the 
gascompany. There are 450 lamps. The system is the 
Edison. The cost of the plant $20,000. The contractors 
are the ColoradoE lectric Co.: W. B. Rundle, manager. 
The Denver municipal electric lighting system will 
comprehend twenty circuits. with twenty-seven lamps 
to a circuit when each circuit has its full comple- 
ment. The lamp will be placed on the present gaslight 
posts extended up some four feet whence the light will 
be thrown a greater distance than if nearer the ground. 


BRAVER FALts, Pa., Dec. 6.—At 1 o'clock thisafternoon 
the natural gas was shut offfrom this place to make 
connection with a new main at Rochester. At 9o'clock 
this evening it was not turned on again. In the mean- 
time the greatest discomfort has been experienced and 
much suffering caused. The weather is bitterly cold 
It has been snowing all day and the wind blowing a 
regular blizzard. Many families went to bed supperless 
and to keep warm. Others abandoned their houses for 
those of their neighbors more fortunate inthe use of 
eoal. Guests forsook the hotels, and restaurants us- 
ing the old-fashioned fuel were taxed up to their ut- 
most capacity to feed hotel guests and private families 
Churches held no evening services, and manufacturers 
running night-turnshut down. Every body grumbled, 
men swore and children cried. Another such mishap 
this winter and the “fuel of the future” will be aban- 
doned. 


Opened December 3rd. ‘aa 
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28.55 28 40 28.25 28.10 } 27.95 
30.58 30.58 30.58 30.58 | 30,58 60.00 
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This vear represents about 500 car loads of pipe of dif- 


| ferent sizes, or over 5.000 tons, the estimated cost of 


which, together with the special castings required. 
hydrants, valves, and distribution of the same will be 
about $148,300. The cost of laying thetwenty-four mile? 
of new mains is approximately estimated at $50,688, 
making a total expenditure next year on account of the 
contemplated extensions in the water system amount- 
ing to nearly $200,000. Fortunately, the resources of the 
board are such that this great expenditure can be pro- 
vided for without embarrassment or difficulty, from the 
sale of bonds authorized, the taxes levied upon bene- 
fitted property, and the water rentals, which will 
amount this year to about $100,000. 

The bid of the Lake Shore Foundry company of Cleve- 
land was accompanied by a telegram ordering 55 cents 
to be added to each figure named in their bid. 

A telegram was subsequently received from Mr. Me- 
Neal offering to make his bid on all sizes $30.79 per ton, 
in consequence of favorable freight arrangements 
which he had just perfected. 

Upon footing up the average of each bid received 
it was found that Messrs. Shickle, Harrison & How- 
ard, of St. Louis. were the lowest, at $27.95 per ton, 
which will make their contract good for $116,620.60 
the largest made by any single pipe firm during the 
present year. Mr. Howard was present at the meeting. 
and may remain to bid on other work to be performed 
during the coming season, and if suecessful, the above 
figure will be materially increased. The average price 
of the pipe furnished this year by Dennis Long & Co., 
of Louisville was $27.69 perton, or 35 cents less than 
that of Shickle, Harrison & Howard. On motion of 
Commissioner Foote all the bids were referred to the 
committee on construction with instruction to report 
at a special meeting of the board to be held 2 o'clock 
this afternoon. The mayor suggested that arrange- 
ments should be made for the flexible iron pipe to be 
laid across the river, and read a letter from MacRitchie 
& Nichols, of Chicago, offering to furnish and lay the 
pipe, if desired by the board. The communication was 
referred to the committee on extensions aad the en- 
gineer to make such arrangements as they may deem 
advantageous, to report at a future meeting of the 
board.—St. Paul Pioneer Press, 
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ENGINEERING NEWS AND 


Tue Larned Water Works Company, of Larned, Kan., | Court House.—It will require 285 tons of iron to| and stores. The plan for the first floor prov 
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ides for a 


has been incorporated to build water works for the city | construct the roof of the new court house at Minnea-| great arcade, comprising 60 stores, which ean be 
polis, Minn., and the contract has been awarded to | thrown into one systém. By the terms of the lease the 


of Larned. 


Tue Cleveland Rolling Mill Co. have obtained nat- 
ural gas at a depth of 3.162 feet, but will go deeper in 
hopes of securing a better supply. 


Tue Galesburg, Iils., Gas Co., are putting ina plantto 
light that place by electricity. The Thompson and 
Huston, and Brooklyn Electric Construction Cos. 
lights will be used. 


AN exciting contest is in progress at Vincennes, Ind., 
having for its object the annulment of the contract 
with the gas companies, and the substitution of 
electric lights. 


Tue following is among the latest petitioas to be pre- 
sented to the Massachusetts Legislature :— 

Of the Dedham Water Company and tbe Jamaica 
Poné Aqueduct Company for authority to sell water to 
each other. 


ARTESIAN WELLS.—Daniel Dull, contractor, is putting 
down artesian wells at Perth Amboy, N. J., and West- 
chester, N. Y., 12 inches and 10inches diameter respec- 
tively. In drilling for water recently at Binghampton, 
N. Y., this contractor struck a vein of natural gas, 
which it is intended to utilize forfuel and light. 


Des Mornes, Iowa, has constructed thirteen miles of 
sewers of varying sizes in the last five years. The 
total cost was $254,774.74. The sewers range in size 
from 12 inches to 60 inches in diameter, and cost from 
$1.35, the lowest, to $8.40, being the highest price paid for 
the construction of any sewer in the city. The total 
cost of paving up to date was $412,095. 


A MEMBER of the Water Committee, of Mont Clair, 
N. J., said that the real estate transactions had been 
closed, and that Verona Lake was the proposed source 
of supply. The detailed report is out; the plan is to 
pump the water from Verona lake to a reservoir on the 
mountain, from whence the town would have the water 
by gravity. 


ARTICLES of incorporation of the Morrison, Col., Wa- 
ter Company, have been filed. Capitalstock $5,000, The 
operations of the company will be carried on in Jeffer- 
son county, with the principal office at Morrison. The 
incorporators are George Morrison, Peter Christenson 
and William 8, Smith. 


THE natural gas craze extends all throngh central 
Whio. Two companies have been formed at Springfield 
with a capital of $2,500,000. Manufacturers in towns are 
combining to sink wells. Companies have been formed 
at Hamilton, Xenia, Dayton, Columbus and other 
towns. 


LINCOLN, ILLs., is discussing the advisability of con- 
structing water-works of a daily capacity of 1,000,000 
gallons, several surveys have been made, and a propo 
sition has been received from a Watertown, N. Y.. firm. 
Two sources of supply are proposed; one a coal shaft, 
and the other by damming a small creek in which 
ease a filtering gallery will be necessary. 


THE first trapped water-closet on record is that in- 
vented by Alexander Cumming, and patented in 1775; 
the basin is bowl-shaped, and the water is delivered 
into the lower part insteal of at the top, while the 
soil-pipe is recurved about twelve or eighteen inches 
below the basin, soasto constantly retain a quantity 
of water sufficient to cut off all communication of 
stench from below. In 1777 another water-closet was 
patented by Lemuel! Prosser, but does not appear to 
have been adopted; in 1778 the well-known valve- 
closet of Bramah was patented. The expensive char- 
acter of Bramah’s arrangement led later to the intro- 
duction of the pan-closet and D-trap, which are now 
being removed wherever this can be done.—Sanitary 
World. 


NEWS 


OF THE WEEK. 





Contracting. 


Court House Bids.—Bart Donovan's bid of $74,600 for 
the brick work of the superstructure of the court house 
at Pittsburg, Pa., has been accepted. 


The Pennsylvania Coal and Iron Company has 
purchased 19,000 acres of coal and iron lands in Ar- 
kansas, the veins of which run into the Indian Terri- 
tory. 


Cross Ties.—The Texas Trunk Railroad Co., wants 
bids for 18,000 first-class cross ties, to be furnished on 
its line of road between Dallas and Kemp; for specifi- 
eations address R. H. [nvine,Gen’'l Supt., Dallas, Texas. 


Church Contract.—The contract at Chippensburg, 
Pa., for the erection of the new Presbyterian Church 
has been awarded to George Rice, of Philadelphia, for 
$25,300. 


Coal Shaft.—Dr. Newell will begin sinking a shaft to 
develope a vein of coal, at Ness City, Kan., within a 
few days. The depth will be 220 feet. The coal is 
lignite. 








Haugh, Ketcham & Co., at the bid of $75,847.60. 


Bridge.—Bids for building the superstructure of the 
Sixth avenue bridge, Milwaukee, Wis., will be received 
by the board of public works on December 18th, the 


contract to be completed April 5, 1886. 


Building Contract.—The contract for rebuilding the 
Southern Illinois Normal University, at Carbondale, 
Iil., was awarded October 2ist to Parry & Deal, of 
Peoria, Ill., at their bid of $117,337. The building to be 
eompleted October 1, 1886. 


The Bad Axe Extension Contracts.- M. Lalley, of De- 
troit, has been awarded the contracts for building the 
extension of the Saginaw, Tuscola & Huron Railroad 
to Bad Axe and the work commenced on the ist. The 
route has been surveyed and staked, contract for the 
ties, rails and spikes have been awarded and it is 
expected to have the trains running from East Saginaw 
to Bad Axe by the Fourth of July next. 


Soldiers and Sailors Home.—After a great deal of 
canvassing, the commissioners have selected Quincy 
as the location of the Soldiers and Sailor’s Home. The 
commission has made its formal report to that effect 
to the Governor. It will be the business of the Governor 
within ten days, to appoint a board of three to take 
charge of the site and provide for the erection of the 
buildings. 


Contractors’ Exchange.—The contractors and build-’ 
ers of Grand Rapids, Mich., have perfected an organ- 
ization to be known as the Contractors’ and Builders 
Exchange. The following are the officers and diree- 
tors; President, George H. Davidson; vice president, 
J. H. Hosken; secretary, J. D. Boland; corresponding 
secretary, Chas. W. Davidson; treasurer, L. C. David- 
son; directors for two years, James Curtiss, E. Maun- 
der; for one year, F. Eekert and C. W. Davidson.— 
Grand Rapids Daily Times. 


Street Improvement in San Antonio.—At no time 
in the history of San Antonio has the work on the 
streets been done so thoroughly. At first the ground 
is plowed up tothe proper depth, when the grade is 
established according to the grade of the City Engi- 
necr, under his assistant. Mr. E. W.Swart. The new 
steam roller, for the use of which the contractor pays 
$3.00 a day, then rolls the ground thoroughly, when the 
first layer of large rock is put down carefully by hand, 
and allthe openings well filled with sprawls, making a 
perfect foundation. This part of the work is under the 
superintendence of Mr. Manual Serna. There are 
about sixty wagon loads of rock used daily. When the 
ground is put on the foundation it will be again rolled 
by the steam roller. This, undoubtedly, will be the 
most thorough street work ever performed in this 
city; and ne good reason is now seen that it will not 
be of a very permanent character. So far, the steam 
rolier has given perfect satisfaction.—San “Antonio 
Light. 


Suits with Contractors.—OTtTawa, Dec. 4.—Litiga- 
tion involving large amountsof money has been com- 
menced between the Pacific Railway and some of their 
eontractors. One firm of contractors—Conmee & Me- 
Lennan—claim a balance due on their contract of about 
$200,000. and on October 5, began an action to recover 
the amount. The railway company not only denies its 
liability, but says it has overpaid the contractors about 
$600,000, and has begun an action to recover back from 
them that amount, the writ issuing on October30. The 
fight so far has been as to which action is to be pro- 
ceeded with, and us to whether there is oris not to be 
a jury. On Wednesday, Chancellor Bord gave judg- 
ment, holding that the railway company’s action is the 
one that should proceed and that there should be no 
jury. Thisaction is brought to set aside progress cer- 
tificates which the railway company says were fraudu- 
lently and collusively obtained by the contractors from 
the officers of the company, to restrain them from 
receiving a final certificate and for the repaymexut of 
what has been overpaid. 

Chancellor Boyd was of the opinion that this was an 
equitable cause of action but expressed the opinion that 
the prima facie aspect of the case uponthe progress 
certificates was in the contractors’ favor, and it rested 
uponthe railway company to displace it by showing 
fraud. 


Building Project.—The Central Safety Deposit Com- 
pany has leased from the city of Chicago the tot on the 
southeast corner of La Salle and Adams streets for 99 
years, free of taxes, at an annual rent of $35 000, and 
upon this is to be erected a building costing $1,000,000, 
and probably the largest in the citv. The $1,000,000 has 
all been subscribed. About three-quarters of the capi- 
tal is from Chicago, and the rest from eastern cities. 
The directors are N. B. Ream, W. E. Hale, E. C. Waller, 
D. H. Burnham, and Owen F. Addis. Mr. Addis repre- 
sents $588,000 of the capital, mostly for residents of this 
city. The lot is 177 by 188 feet, and the structure to be 
erected upon it will be 10 stories high, have “about 700 
rooms, and hold ordinarily about 2,500 persons. The 
materials will be granite, brick and terra cotta, and 
the building will be used for safe deposit vaults, offices 


| building, which is to be finished by May 1, 1887, will ro- 


vert to the city when the lease rune out. The cit) 
bought the lot in 1852 for $8.750. A big building erected 
upon it was known as the “ Rookery,” and was : sed as 
a City Hall for some years after the fire. 


Railroads, Bridges and Canals. 


Mission Ridge R. R.—The preliminary survey for 
this Tennessee line is now in progress. 


Tunnel.—It is proposed to consolidate the Alban, 
railroad stations. A tunnel has been suggested by Su 
perintendent Toucey of the N, Y, Centrai R. R. 


The Oregon Railway and Navigation Company an- 
nounces that its Columbia and Paloure branch is ex- 
tended and in operation to Moscow, Idaho. 


Wryalusing Bridge.—Bids for the superstructure 
of the Susquehanna bridge at Wyalusing vary trom 
$18,700 to $29,400, 


St. Louis Cable R. R.—Mr. Dennis, chief engineer of 
the cable street railroad in St. Louis, Mo., thinks the 
line wiil be in operation by the ist of January. 


Railroad Wanted.—Benton, Montana, offers $100,000 
towards building a connection with the Canadian Pa- 
cifle, 


The Dakota Midland have devided to complete 
thirty miles of the road early in the spring west of 
Campbell, and make arrangements to pay the floating 
debt. 


The Brooklyn Elevated Kailroad Company is pre- 
paring a plan for further extensions of their line, and 
will probably lay the matter before Mayor Luw and the 
Common Council during this week. 


The Mount Pleasant and Seaview City R. R. is 
seeking acharter. It proposes to build a line through 
Mount Pleasant to Sullivan’s Island, connecting by 
ferry with Charleston, 8. C. 


Bridge Draw.—The U. 8. engineers have ordered 
that the draw in the wagon bridge across the Wabash, 
at Attica, Ind., should be restored to enable boats to 
pass up and down the river. This is in accordance 
with an act making appropriations for the construc- 
tion, repair and preservation of certain works on rivers 
and harbors, passed by Congress on July 5, 1884. 


Iron & Steel Works.—The ground for the iron and 
steel works, Uniontown, Pa., has been surveyed and 
staked out for the Pennsylvania Construction Com- 
pany’s shops, and work will be rapidly prosecuted. E. 
M. Butz, one of the stockholders, and W. T. Manning, 
have located the switches for the Baltimore & Ohio. 


Pontoon Bridge.—The Burlington & Northern, will, 
it is reported, build a pontoon bridge at Dubuque. 
Most of the bridge can be built upon piling. This will 
do away with the necessity of an expensive tunnel to 
reach the east shore. The estimated cost of the n@w 
bridge is $100,000, 


Surveys for a New Road,—Akron, OHIO, Dee. 5.— 
Surveyors under Engineer George Ford, yesterday 
began running a line for a new railroad from here 
to Chicago Junction, which is to complete the Balti- 
more & Ohio line from Pittsburg to Chicago, shorten- 
ing the Baltimore & Ohio present route between those 
points by forty miles. The survey is taken up from the 
western terminus of the Pittsburg, Cleveland & Toledo 
Road in the northwestern part ef this city.—Nashville 
American, 


New RB. R.—Union City, Tenn., December Ist.—The 
surveying company started out from here this morning 
to make a preliminary survey, and estimates from the 
line of railroad from Pierce Station, on the Chesapeake 
and Ohio Read to this place, with a view to changing 
the line of that road so as to pass through Union City, 
and tap the main line again at East Troy, six miles 
west of Rives. The enterprise is being vigorously 
pushed by the solid men of this place, and every assur- 
ance is felt that the change will be made, and the con- 
sequent completion of the Union City & Tiptonville 
Road, which will make Union City the most important 
railway center in West Tennessee. The surveying 
party is under charge of Col. J.J. Williams, of Jack- 
son, formerly chief engineer of the Mobile & Ohio Rail- 
road. 


Chesapeake & Nashville Railway.—The town of 
Glasgow. Ky., has offered $50,000 and the right of 
way through Barren county, as an inducement to the 
Cc. & N. Ry.,to run through the town. The contract 
for seven iron bridges between Gallatin, Tennessee 
and Scottsville, Ky.. were awarded to the Keystone 
Bridge Co. of Pittsburg, Pa. Contracts have been let 
for 90.000 cross ties, and the steel and engines for entire 
line have been purchased. The contractors are push- 
ing masonry and trestle-work. ,Thé Common C« uncil 
of Nashville have passed to sécond reading the bill 
granting the necessary privilege in that city, and up- 
on the completion of the agreement work will be be- 
gun from Nashville to Gallatin. 
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New R. R.—A number of citizens of Northfield, Le| First Railroad in Cincinnati.—The well-written 


Sueur Center and Kasota, Minn.. signed articles of in- 
corperation for a railroad from Northfield to Kasota. 
The preliminary survey will be made at once. 


The Hastings, Neb., Street Railway Company. 
capital $70,900, has filed articles of incorporation with 
the Secretary of State in Lincoln. The proposed route 
covers fourteen streets and connects with the B. & M. 
and St. Joe & Grand Island depots. The incorpora 
tors are C.L. and M. L. Alexander. 


Railroad Construction in Kansas.—Active prepara- 
rations have begun at Fort Scott, Kan.. looking to 
the immediate commencement of work on the Kan- 
sas, Nebraska and Dakota Railroad. Estimates are be- 
ing made upon the two bridges in this county, and 
bids will be Jet on the 12th of the present month for the 
grading of thirty miles of the road. 


The Black River Falls Lumber and Iron Railway 
Company filed articles of association with the Secretary 
of State for Wisconsin. Its object is to construct a line 
radiating from Black River Falls to Goodyear and 
Point City. The total distance is forty miles, and the 
capital stock $1,000.000. Among the incorporutors are 
Congressman Willliam T. Price and J. H. Mills. 


Kentucky R. R.—Mapison, InpD.. December tst.— 
Wm. Daggy and A. T. Keightley, of Greencastle, Ind., 
arrived here to-day and immediately left for Trimble 
eounty, where they will survey a line of railroad from 
Milton to Eminence, Ky. They are in the interest of 
some road which wishes to bridge the Ohio at this 
point and connect with the Cumberland and Ohio Rail- 
road at Eminence, Ky. 


Change of Gauge.—It is stated that on the authority 
of one of the directors of the Washington and Waynes- 
burg Railroad that the Pennsylvania Company has ob- 
tained control of the line, and will make it a standard 
gauge road. At a meeting in Waynesburg, Pa., 
John E. Davidson, of Pittsburg, was elected Treas- 
urer, and J. W. Reimer, Auditor. A movement to ex- 
tend the line to Blacksville. W. Va., is said to be on 
foot. 


A Long Railroad.—A road has been incorporated 
to run from Onawa, Iowa, to the Indian Territory. The 
survey has been made, and the grade found to be easy; 
bonds have been voted over part of the line, and a 
charter obtained for a bridge at Decatur, Neb. The 
southern terminus is to be El Paso, Texas. and if en- 
eouragement is given, the road will extend north by 
way of Cherokee, Spencer, and New Ulm to Minnea- 
polis, Minn. 


Kansas Railways.— Within less than a year cherters 
for railways aggregating nearly 3,500 miles have been 
filed in this state. This will nearly double the mileage 
of railroad in the state if these be all constructed. As 
Kansas has not yet passed the period in its growth 
when it is thought necessary to vote bonds in aid of 
railroads, most of them will probably be built. 

Kansas has had fifty-one railroad charters filed inthe 
statehouse during the last six months. 


New Iron Bridge.—Survey rs at O’Keefe gulch, 
about ten miles west of Missoula, Montana, are making 
preparations for building masonry for the iron super- 
structure over the canyon to replace the present 
wooden bridge. About 200 feet of the west end will be 
filled thirty feet high with earth. This iron system will 
be composed of plate girders, thirty feet in length. 
They will be supported by iron bents, they resting upon 
solid masonry. The highest point will be 112 feet, and 
the total length 650 feet. The road proposes to replace 
four other high wooden trestles with iron structures at 
an early day. 


The B. & O. R. R.—A charter has been issued at the 
State Department, Harrisburg. Pa., tothe Philadelphia, 
Newtown Square & Chester Railroad Company, the line 
of which will run from Philadelphia to West Chester, 
and will be thirty miles in length. The capital stock 
is $2,500,000, and the following are the officers: presi- 
dent, Thomas M. King, Pittsburg; directors. James B. 
Washington, Alleghany; John 8. McLean, Nelson C. 
Griswold, B. F. Young, E. D. Smith, Pittsburg: J. V. 
Patton, Ellentown. Of the shares of stock at $50 each, 
Mr. King holds 1,300, and Messrs. Washington and Mc- 
Lean 500 vach. The gentlemen named above are all 
connected with the B. & O. Railroad Company, and it is 
intimated that the new road is part of the scheme to 
reach New York by a short route. 


The Pickering Valley Railroad.—It has been ru- 
mored at West Chester. Pa., that the Pickering Valley 
Railroad is to be abandoned. Itextends eleven miles 
west from Phoenixville, through Schuylkill, East and 
West Pikeland townships and part way into Upper 
Uwehlan, where it terminates in a field, this terminal 
point being called Byers Station. The road cost about 
$500,000 and has a mortgage and floating debt of about 
$650,000. Its capital stock ie $100,000. It was leased to 
the Reading Railroad Company in 1871 for twenty-nine 
years. A short time ago an effort was made to pass it 
into the hands of the Pennsylvania Railroad Company, 
who would continue it four miles southwest to strike 
the East Brandywine and Waynesburg Road at Dor- 
lan’s Mills.—Philadelphia Press. 





and interesting article of Dr. Pearne, appearing in our 
Methodist Review for November, brings vividly to my 
mind the first railroad and the appearance of the first 
train of cars in Cincinnati. Ithink it was in the year 
1842, What is now called Fast Front street was utilized 
as the road-bed from Deercreek, as it was then called, 
to a point near where the cld MeKendree Chapel stood, 
where it crossed the street and ran along the hillside 
to the round-house that stood about three-quarters of 
a mile from the depot at Deercreek. This round-house 
was sufficiently capacious to hold two locomotives 
and was supplied with water froma little rill and 
some springs on East Walnut Hills. 

The tramway was prepared by digging into the earth 
10or 12 inches, and placing horizontally heavy oak 
flitches ; then stretching across‘these ties 6 or 8 inches 
square; then putting upon the top of these oak stream- 
ers probably 20 feet long. and upon these the strap- 
iron upon which the wheels of the cars ran, the whole 
forming a compact mass of timber that did fairly well 
until dislocated and disturbed by frosts and storms. 

The first locomotive that ran upon this track was 
named for one of the first Governors of Ohio, “ Gov- 
ernor Morrow.’ andeach of the three passenger cars 
had a name, the largert and best, “James Madison ;” 
the second, “Little Miami;” while a very small one, 


with seuts arranged for the passengers to sit facing | 


each other, was called “‘Columbia.” This last-named 
proving too light for railroad travel, was sold as an 
omnibus to the Ruckers, who used it between Broad- 
way and Sportsman Hall. 

The first engineer was named William Vanlew, and 
his fireman was John Stephens. Vanlew was a devout 
Christian man,an officer in the McKendree charge, 
white John Stephens was a member of the United 
Brethren. What achange since in the general morals 
of railroad men. 

For several months daily trips were maie to Milford, 
a distance of 12 miles, and the freight-cars came loaded 
chiefly with whiskey from Kugler’s and other distill 
eries along the Little Miami River.—Cincinnati En- 
quirer. 


A Narrow Gauge Sensation in Southern Ohio.—A 
syndicate has been formed, of London (England), 
Paris (France), German and New York capitalists, 
whose objectistoform and complete a line of three 
feet gauge railroad, extending from a point on the 
James River, Virginia, via either this city, Bloomfield, 
Ind., or Bloomington, Ill., and through Southern Illi- 
nois to the Mississippi River. There it is to connect 
with the Texas and St. Louis Railway to Laredo on the 
Rio Grande, and then to connect with the Mexican Na- 
tional Railway for the City of Mexico, the distance be- 
ing 2,900 miles of main line of narrow gauge, of which 
1,900 miles are in snecessful operation, and 1,000 now in 
process of construction. The syndicate has purchased 
the Columbus and Maysville Railway. This is a nar- 
row gauge built from Hillsboro to Sardinia on the C. 
and E. Railway. It was originally intended to build the 
C. and M. Railroad to Maysville, Ky., via Georgetown, 
Obio. 

The syndicate last week bought the line with its ro 
ling stock. The people of Georgetown donated the 
right of way and ties. This syndicate has also secured 
the right of way between Georgetown, O.. and Ripley. 
the citizens of Ripley having given them ten acres of 
ground at Ripley for yards. Work has already begun 
on the line between Sardinia and Georgetown. The 
syndicate will at once put the line under construction 
from a point on the Dayton and Southwastern Narr-w- 
gauge at or near Washington Court House, via Hills- 
boro, Sardinia and Georgetown to Ripley, opposite 
Muysville. Ky., and operate this line with the trunk 
line as a part of the system. 


As that part of the combination between Cincinnati | 


and Portsmouth has not been formed,and tke City of 
Dayton is anxious to have the division between Bloom- 
field, Ind., and Ohio run via Dayton, and use the Day- 
ton and Southeastern from that point to Ironton, the 
question of location has not as yet been settled as to 
this city and Dayton, being points on the main line, 

The syndicate in purchasing the Columbusand Mays- 
ville Road see that that line can be utilized to a special 
advantage. and form a good and valuable extension to 
the main stem. The Chief Engineer and General Man- 
ager of the construction is now in tais city, and has 
taken full control of the C. and M., and has commenced 
the repairs of that part of the C. and M. now in opera- 
tion, and will at the earliest moment this winter ex- 
tend the line to Georgetown and Ripley. having al- 
ready made all satisfactory arrangement with George- 
town and Ripley for the work. 


The completion of this road will give Georgetown two 
roads (the C., G. and P. Narrow-gauge now being com- 
pleted to that town) and Ripley its first railroad. It 
seems this syndicate stole a march on the C., G. and P. 
in getting right of way and entrance between George- 
town and Ripley, and into the latter. It will give the 
C. and E. an openiag to enter Georgetown and Ripley 
and by this competition give these towns the benefit of 
competitive rates. 


This movement promises to be an important one and 


the narrow-gauge road of southern Ohio.—Cincinnati 
Commercial Gazette. 
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The Chicago, Burlington & Quincy R. R. Com- 
pany seem ready to take the initativein the war of 
branch extensions. In addition to the lines contem- 
plated in northwestern Nebraska, two new lines have 
been determined upon, and the contract already let in 
the South Platte. The first of these will start from El- 
wood, which is now the western terminus of the Hol- 
dredge branch of of the Kenesaw cut. off. 


The Hutchinson, Glencoe and Southern Railway 
Company has been incorporated for the purpose of 
constructing a line of railway and a line of telegraph 
from Hutchinson, Minnesota, in a general easterly di- 
rection , with the privilege of connecting with any Jine 
of railway in the State of Minnesota at any point, or 
from Hutchinson viaGlencoe, in the direction as above 
stated. Also from Mankato, via Glencoe, Hutchinson 
to the north line of the state of Minnesota. 

President, Matthew J. Peppard; Vice President. A. 

| H. Reed; Secretary. D. A. Adams, and Treasurer, G. .K 

| Gilbert. Directors. Matthew J. Peppard, Warren J. 
Ives, John Haney, A. H. Reed, G. K. Gilbert, D. A. 
Adams, G. M. Nelson, W. W. Pendergast, W. T. Bonni- 
well, Kee Wakefield. and J. B. Bassett. 


Cape Cod Canal.—The work on the Cape Cod ship 
canal has continued during the year, but no section 
| has been completedand no settlement has been made 
with the contractor since last years’ report. The direc- 
tors of the company, in their report to the railroad 
commissioners for the year ending September 30, 1885, 
say thatthe corporation has received from the con- 
tractor, F. A, Lockwood of Boston, pursuant to their 
contract $10,985.72 which has been expended as follows: 
Right of way, $652,39: legal expenses, $2500; salaries of 
officers, $7333.35; rent, care of office and incidentals, 
; $500. There bas been no change of officers since the 
| last annual report. The report is signed by W. A. 
| Clark. Jr.. Samuel Fessenden, George 8. Hall, Richard 

Shenix, directors.—Boston (Globe. 








The Chester County Road Bought.—Since obtaining 
the charter for the Philadelphia, Newtown Square and 
Chester Railroad, which is to terminate at West Ches- 
ter, the Baltimore and Ohio has abandoned the idea of 
purchasing the Chester County Road, which runs be- 
tween the two present old lines from Philadelphia to 
West Cheste r. and it has been bought in the interest of 
the Pennsylvania. The line has never been completed 
and is only partially graded, It was sold under fore- 
closure early last summer and was secured by a syndi- 
eate for $150,000. The purchasing parties, it is under- 
stood, have offered $200,000 for it. and although the ne- 
gotiations have not yet been concluded. thereis but 
little doubt that the offer will be accepted. Pennsy)- 
vania officials declined to either affirmor deny this in- 
formation, but the foregoing is authorized by a gentle- 
man interested in the deal.—Philadelphia Press. 


| 
Another Railroad.—Fremont, Nes.. Dec. 2.—At a 
meeting of the Board of Directors of the Fremont & 
Central Nebraska Railroad an executive committee 
consisting of L. D. Richards. E. H. Barnard and J. J. 
Hawthorne, was appointed to look after the early eon- 
struction of the road. Itis proposed to follow the old 
survey over into the Maple creek, when they will go 
west, following the Shell creek.and then north and 
west into the Loups. The old survey runs more to the 
northwest, but it will be abandoned and go further 
| south on account of a branch of the Fremont, Elkhorn 
| & Missouri Valley R. R. building from Scribner. The 
money for the construction of this line is at the com- 
| mand of the company, andit means business. 


The Southern Scheme Lags.—A Piqua, O., dispatch 
saysthat the proposed connecting link between the 
Chicago & Atlantic and Cincinnati, Hamilton & Dayton 
roads, of which Piqua is to be the eastern terminus, 
and Huntington.Ind., the western, is not booming so 
much as it was. It was announced early last summer 
that a trunk line from Chicago to the seahoard was to 
be created via Huntington, Piqua, Dayton, Ironton, and 
thence across the Ohio river to a connection with the 
| Chesapeake & Ohio. The only new road required for 
| the proposed trunk line would be that between Piqua 
and Huntington. Through the summer and fall a 
great deal of surveying was done around there, and 
track laying was to have started before this time, but - 
from present information and indications the bottom 
has gone out of the enterprise, temporarily at least. 











Helping a Man to Retire.—When Mr. Jay Gould en- 
tered the elevator of the Western Union Building 
| Tuesday morning last week, he bore the appearance of 
a man in deep meditation, a fact which seemed not to 
impress the old man in charge of the wire ropes, who 
broke up his reverie rather rudely: 

“Shure, Misther Gould, its meself that congratulates 
yer retirement from the Strait.” 

A big hand struck Mr. Gould’s shoulder, and his 
amazement was supreme. 

“ As for meself,” resumed the man at the ropes. “ yez 
can help me to retire too, for I have two boys that is 
just rendy to shtart in life, and yez is the boy to do it 
for em wid $50,000.” 

Everybody laughed except Mr. Jay Gould, who said, 
“ Let me off at the third floor.” 

A new man is now in charge of the elevator, 
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Land and Canal Co.—Articles of incorporation | 
were issued at Springfield, Ill., November 28th, to the | 
Florence Land and Canal Company, at Chicago; capital 
stock, $1,000,000; to construct an irrigating canal in | 
Pinal county, Arizona Territory; incorporators, Peter 
Fish, J. T. Young, and F. E. Makul. 


ig Suits Against Railroad Contractors.—Mon- 

TREAL, December 3rd.—The engineers commissioned 
by the Canadian Pacific Railway to re-measure the con- 
truct sections to the north of Lake Superior, have com- 
pleted their labors, the result being that the company 
has overpaid the contractors $1,200,000. Demands bave 
been made to re-imburse this money, which in the case 
of the smaller sections, have been complied with. but 
the three larger contractors refuse, and suits to re- 
cover the amount have been entered here and at Tor- 
onto. Conmee & McLe!lan are being sued for $5,000,000, 
R. R. McLellan for $225,000 and James: McRae for $200,- 
000,— Gazette, 


Looking Up New Territory.—Farco, Dax., De- 
cember 2.—Governor Marshall and Gen. Bishop, of St. 
Paul, the parties who recently bought the partly 
graded Dakota and Great Southern Railroad. came 
from East to-dayin a special car, in company with 
Messrs. Easton and Myers, leading stockholders of the 
Milwaukee Road. It was learned that they were on 
their way to Tower City, the northern terminus ofthe 
Great Southern, to examine that route, with a view to 
commencing its construction in the spring. probably, 
in the interest of the Milwaukee. It extends from 
Tower City, onthe Northern Pacific, south some 300 
miles, to Sioux City, as projected extending through 
the most fertile and populous portion of the North- 
west. It will give North Dakota more direct connection 
with Chicago and St. Louis.—Globe Democrat, 


The Memphis, Birmingham and Atlantic Railroad 
is now an assured thing. This road grew out of the 
road once known as the Memphis, Selma and Bruns- 
wick road, or rather, it is the same corporation. A 
capital stock of $700,000 has been provided, and the issu- 
ance of first mortgage bonds for a like amount, but the 
sum necessary to complete the road to Birmingham is 
$4,500,000 and that amount has already been pledged to 
the new company. James B. Pace, of Richmond, Va., 
was elected President; T. C. Leake, Vice-President; 
W. C. Watts, Secretary and Treasurer. A full board of 
directors were elected. Mr. Pace, the President, is 
largely interested in the coal flelds of Alabama which 
the new 10ad will traverse. This road will carry to 
Memphis an article of coal that will come in direct 
competition with Pittsburg, and it is the purpose of the 
new company to supply coal at this point to steam- 
boats, factories. ete. It is announced that arrange- 
ments have been perfected to extend the Talladega and 
Coosa Valley Railroad to the coal flelds.—Coal Trade 
Journal, 


The Arkansas Valley R. R.—Lirrie Rock, ARkK., 
November 27th.—A very important railroad scheme be- 
came public to-day, by which the Arkansas Valley R. R. 
showed its hand to the extent that it had abandoned 
the plan of simply running a local road between small 
points and depending upon’ a seanty local traffie for its 
existence. The articles of association, filed this after- 
noon, tell the whole story. Anew company has been 
organized, known as the Kansas and Arkansas Valley 
Railway Company. It is to be an extension of the Ar- 
kansas Valley route through the Indian Territory into 
Kansas. It is proposed to connect with the Little Rock 
and Fort Smith Railway at the town of Van Buren, 
thence through Crawford county to the line of the In- 
dian Territory near Fort Smith, thence through the 
Indian Territory northwest to Arkansas City, Kansas. 
It is also proposed to build a branch to Coffeyville and 
connect with the Southern Kansas Railway line. The 
main line is to be 246 miles long and the branch 75 
miles, The capital stock of the eompany is $8,000,000, 
and the incorporators are Elisha Atkins and F. Gordon 
Dexter, of Boston, Mass.; E. H. Winchester, Ports- 
mouth, N. H.: R. F. Wilson, New York; Jesse Turner, 

r., Van Buren; John D. Adams, Jobn G. Fletcher. 
George W. Hughes and Henry Wood, Little Rock; C. 
W. Huntington, and J. B. Thomas, New York. The 
Commissioners to open books of subscription are John 
G. Fletcher, John D. Adams and F. Gordon Dexter. It 
is proposed to build the line as soon as possible,— 
(Globe- Democrat, 


The Mexican National Railroad.—The Mexican 
National Railroad Company has finally arranged 
through Matheson & Co., of London, to obtain funds 
to complete the line. The plan is for the present 
bondholders to relinquish the first mortgage for new 
bonds to the amount of $7,000,000. This agreement has 
been signed by seven-eighths of the present bond- 
holders and the new loan has been made. Work will 
begin within three months. Matheson and Co. are the 
largest holders of Mexican National bonds 

The report that the company is about to buy the par- 
tially completed bridge of the International or Gould 
Road at Laredo, and the grade thence via Mier to 
Linares, for $300,000, is not viewed favorably in Texas. 
The Matamoros and Monterey Railroad is now finished 
toSan Miguel, eighteen miles this side of Camargo. 
It is known that the National folks are bound to build 
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more road soon, and it is feared that they will take 
| what rails they have at hand and lay them on the pur- 
chased grade south from Laredo to Mier, and perhaps 
thence to Linares, which is in a rich country. This 
willcut Matamoros off from all her up-river trade. 
which will then go to Laredo, and Matamoros can have 
no chance to compete until the company shall complete 
the gap of thirty-three miles from San Miguel via Ca- 
margo to Linares line, fifteen miles above Camargo. 


| This probably will not be done soon. The purchase of 


the Gould works will, however, be a good thing for the 
company, and will give them a fine bridge at Laredo at 
a smal! cost.—Globe Democrat. 


Reduction of Wages.—E. P. Reynolds & Co. and D. 
C. Shephard, the contractors building the Burlington 
& Northern, | ave reduced their laborers’ wages 


from $1.50 to $1.25 per day. They also reduced the| p 


hours of work from ten to nine hours. 


The Barnum Wire Works in Detroit were totally 
destroyed by fire on the 3d. The building was valued 
at $112,000, the stock at $50,000,and the machinery at 
$150,000. 

The Barnum Wire Works Company was incorporated 
in the spring of 1882, with a capital of $160,000, which 
was subsequently increased to $200,000. Their pros- 
peritv seemed unlimited. and in December, 1883, a new 
company was organized on a broader basis, with a capi- 
tal of $300,000. The large establishment was built on 
Wabash avenue, in this city, in the spring of 1884, and 
branch factories and salesrooms were established at 
Chicago and Windsor. In July, 1884, a large number of 
attachments were levied on the works for amounts va- 
rying from $5,000 to $25,000, and it was charged that the 
indebtedness was contracted on fraudulent represent 
tations. Eight suits were begun against the compan- 
in the Superior Court, and two in the Circuit Court, in 
consequence of which the company assigned on July 
28, 1884, to Abram L, Stebbins, who subsequently be- 
came Receiver by order of the court. At the time 


of the failure the assets were $464,644.06 and the liabili- | §) 


ties $349,120.51. Soon after the failure a combination of 
capitalists bought up the entire indebtedness of the 
concern at 50 cents on the dollar. Pressing claims 
were allayed, but the company was not out of trouble. 
The few who did not go into the syndicate claimee that 
the receiver conspired to defeattheir claims. Suits and 
ecounter-suits were commenced in all the local courts, 
and some of them are now pending here in the Su- 
preme Court. Recently an effort was made to sell the 
works, but an order from the court stopped the sale. 


Market Report of bageoniie Materials, 
New York, December 10, 1885. 


Nore.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. It is intended asa 
general guide to the estimating engineer.. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill. distance from market centre and conditions of 
payment will have a material influence on the final paying prices. 
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“in. onea 3.00 
TON, PEr KeOg..+--+eeeveceeeee eovccee sees i 
Steel GO, sccciccse cucenncececcess: s0ee ass - S08 
METALS. 
CopPER. 
Lake Superior... ..+.--+--sseeeeeeeeeeeeess 11.12 @ 11.35 
come BOOM oe oon i vcace ves cccsvcbeseces 1v.00 @ 10.20 
EA 
Com. Domestic. ......cccccsccscccsccccses 4.50 
Lead Pipe.......-...eccervccccesessvecens + 06% 
Tin- Lined Lead Pipe......+..+-sseceeees 15 
DHESE LOO 22.0 0cccccveSeccccce cocpessecs 06% 
Zinc. 
SO 4 oknintpagdennbedscmmmeenetnaemenhe 5.30 @ 5.50 
BRICK. 
Cargoes afloat) 
Haverstraw.....+.+.-+.-. avvcp vows per M. %.75 @ 6.25 
PE a: 000 2660006605 080 eon ctocencecenne 
5.50 @ 6.12% 
5.25 @ 6,00 
2.75 @ 3.50 
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11. @ 14.00 
11.00 @ 14.00 
10.00 $ 13.00 
24.00 @ 25.00 
24.00 3 25.00 
37.00 @ 41.00 
+ 33.00 @ 35.00 
65.00 @ 130.00 
85,00 @ 120.00 
25.00 @ 45.00 


z 


CEMENT. 
The followi 
tarmnhed us dfeciy Sythe fms eating “pack wre “hr 
{al sated ny Lange quacdisles unay wancans ee epee 
Bartser & MEYERSTEIN: 
Hanover Port.and,..----++006 seeeeeeees + $2.60 @ $2.65 
BELLONI , 
Hemmoor * “Grown ” brand... .... oeeeee 2.50 
ag ee: 
wens cesses oecese 0 +. eeeececees 9,55 @ 3, 
Howand "Soot & Co... sible deni ‘ coe a8 
a 
Gi ’ English ‘Portland, 400 Ibs. . 2.65 @ 2.90 
wae cages 2.75 @ 2.95 
Btettiner, Gerr 2.65 @ 2.45 
Lagerdor 2.45 @ 2. 
Fieve, A L Belgian 338 © 250 
NS eee + 2.75 € 3.00 
Keene’s Coarse, 4.75 @ 5.50 
ad FeeBasn-> +e 7.75 @ 8.50 
panied _— Ww st eecesecceeses 8,50 @ 10.00 
Stettin German) Portland Cement... $2.40 @ 2.75 
ba aoe: 
orwohler OR ne ccvcccccccscncesvocee 2.65 k 
Hupson Eryn Ox Cantuare Co. Rosendale.. - i 7 
“oar ye ri Portland.. 
ylor’s Ame Pan ortlan 2.15 . 
LawRence CEMENT Co.: oo 
Hodmas Rosendale. 
ESLEY & eee Pa.: 

Gient’” P phasUsboes SédSd SEC Ceco CS 2.20 @ 240 
Unlom TEED Tarkebdnsvoneeicer sheds 1.25 @ 1.50 
DE Acbibbecd tidebesdtvadecadeedsvearse 1.10 @ 1,20 
J.B, Witte, & Bros. Coarse... .-.....-- 4.50 @ 5.00 

Fine... ebeceecece a e 10,00 
Léccecccese 45 @ 2. 
New York nen Co.: a 
Rosen Seeebiam riba tnd 990 4494620 000 1,20 
N.Y. & ENDALE Oxwent Co. : 
Rosendale, * Br see : 1,10 
tea eer... 245 @ 21 
ge obec © coves egeececcce ¥, 2.15 
K. B. & 8... oe 235 @ 2.60 
STANDARD CEMENT Co, 
HIELE: 
SEE end bite RabUd3 0608 6p ccbeodées eee 2.90 3, 
UniteD States CEMENT Co.: alee 
PP cceccvccccce Cavdecee ceesesecoocces 1.00 @ 1,10 
ae Portiaad Leegun anne aeRe nnes4 Reeeeae ine 1,15 
Una hee ae: Coccgeccevececes LC 2,40 
Akron “ Star 39 benné, 
ASPHALT. 
Prices range per ton........--..eeeeseeeee $15.00 @ 20.00 
According to quantity or brand, and 
whether taken from vessel or store, 
LIME. 
Rockland, —— per bbl........ eee 1.00 
finishing....-.....--...+.0. . 1.20 
State, COMMON « «+s ee ceeecccceccceeeecece .90 
finishing. -....1.0.00.scccee 1.10 
Ki MD, MTOUN: oes cccccscccccccccce % @ 1.00 
Add 5c. to above figures for yard rates. 
STONE. 
Cargo rates at New York. 
Amherst freestone, Ho. : percub. ft. 0.90 @ 0.95 
0.75 @ 0.80 
” 7 light drab “ 0.80 @ 0.95 
Bertin ° inrough “ an @ 1.00 
Sows stone, Portland, Ct - 1.00 @ 1.30 
Belleville, AN. s 2 0.75 1.25 
Granite, ro isbbowen 0.60 @ 1.26 
Common bald ng stone per load. 2.00 @ 3.00 
Base stone, from 2% to 6 ft. lengths, per 
Sik BR sets: 520s éudesciee sakes ice hea 0.40 @ 3.00 
SLATE, 
Purple roofing per square. 6.00 8 7.00 
Green " me 6.00 7.00 
Red ” 16.00 
Black Penna. (at New York) “ 4.50 @ 6.00 


LUMBER, 
Prices for yard delivery in New York. 


Ib. 


Poe, Sonat box per, M. 
Tall navn in.0 -10 in. dres’d. 
ay ela 0.10 in nioasl eac 
minuck. Wage me 
Plank, = in * 
e 3 4 dressed ry 
Timber per M. 
Hem1ocg, Boards each. 
Joist, 234 X 400 4 X GLim. ..- eee eeeeeee esse 
Oak per, M, 
CYPRESS 1, 144, 2 and 2% in 
Yetuow Prine, Girders . 
Dressec fooring = 
SHINGLES, Extra shavec pine, 16in. “ 
“ sawed is in. * 
LaTH, Cargo ra a 
PAINT. 
Lead, white, American per Ib 
in pure * 
. B. B. in oil 
, Anierican ms 
Venetian red, American * 
Indian a 
seone: American lead bo 
x, Amer. raw and powde 


See eee eeen aeons eee eeeeee 


oom ea cis 


Pewee wee eeee wrens 


Te OCR eee ew ew eueeeee 





18.00 @ 20.00 
65.00 @ 70,00 
“4 @ = 
28 é 
so 
-2B@ .30 
38@ .40 
43 45 
20.00 @ 22.00 
.18 20 
-16 4 
55.00 @ 65.00 
35.00 @ 40.00 
25.00 30,00 
28.00 @ 36.00 
5.75 @ 6.00 
2.2% @ 2.30 
04% @ .05 
wn os 
0844 @ .08% 
06.4 @ .06d: 
05 0546 
01 — 
05 A 
ll ALM 
16 = 
i % 
ae 18 
ll 13 
06 20 
08% @ .04 
06% @ .06% 


re) 


